Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


RAY    SOCIETY. 


INSTITUTED  MDCCCXI.IV. 


LONDON. 

MDCCCLIT. 


A  MONOGRAPH 


ON  THE  SUB-CLASS 


CIRRIPEDIA, 


WITH 


FIGURES  OF  ALL  THE  SPECIES. 


BY 


CHARLES    DARWIN,    F.R.S.,  F.G.S. 


THE   BALANID^, 

(OK  8I88TLB  CnUHPIDllS) ; 

THE    VERRUCIDiE, 

ETC.,   ETC.,    ETC. 


LONDON: 
PRINTED   FOR   THE   RAY   SOCIETY. 

MDCCCLIV. 


J.   K.   ADLAKD,  PftlNTKB,   BAKTHOLOMKW   CLOVK. 


TO 

PROFESSOR  H.  MILNE  EDWARDS. 

UBAII  or  TM>  VACULTT  OV  SCIXlfCKS  OF  PAUS;  PBOVKSSOK  AT  THB  MU8XUM  OF  NATUEAL  HISTORY  ; 

MKMBKE  OF  TlIS  INSTTTUTK  OF  FRAITCB  ; 

Ft>K«QH  MJtMBUlOFTHB  BOYAL  80C1BTT  OF  LOUDON,  OF  TUB  ACADBM1B8  OF  BBBLIN,  STOCKHOLM, 

ST.  F2TBBSBUBG.  VI  BUM  A.  KOHIOSBBBO,  MOSCOW,  BXUS8BLS,  HAABLXM,  BOSTON, 

FHILADBLPHIA,  BTC. 


THIS   WORK   IS    DEDICATED, 

WITH  THE   MOST   SINCERE   RESPECT, 

AS  THE  ONLY,   THOUOH  VERY  INADEQUATE  ACKNOWLEDGMENT 

WHICH  THE  AUTHOR  CAN  MAKE  OP  HIS  GREAT  AND 

CONTINUED  OBLIGATIONS  TO  THE 

*  HISTOIRE  NATURBLLE  DES  CRUSTACfS,' 

AND  TO 
THE  OTHER  MEMOIRS  AND  WORKS  ON  NATURAL  HISTORY   PUBLISHED  BY 

THIS  ILLUSTRIOUS  NATURALIST. 


PREFACE. 


Having  so  lately,  in  my  volumes  on  the  Recent  and 
Fossil  Lepadidae,  expressed  as  strongly  as  I  could,  and  with 
the  utmost  sincerity,  the  obligations  under  which  I  lie  to 
very  many  naturalists,  I  will  not  here  repeat  my  thanks, 
and  will  only  say  that  the  assistance  formerly  rendered  me 
from  so  many  quarters  has  been  most  kindly  continued 
without  intermission.  The  references  under  the  Habitats, 
in  which  I  may  remark  the  names  of  Mr.  Cuming  and  of 
Mr.  Stutchbury,  and  of  the  British  Museum,  so  often  recur, 
show  my  deep  obligations  to  these  gentlemen  and  to 
Dr.  Gray,  and  indeed  to  most  of  the  British  and  several 
Foreign*  collectors  of  recent  and  fossil  shells.  At  the 
period  when  the  Introduction  to  this  volume  was  printed,  I 
stated  that  I  did  not  know  whether  the  Palseontographical 
Society  would  publish  the  few  British  fossil  Balanidae ;  the 

*  I  feel  under  special  obligation  to  Mr.  Dana  for  several  very  interesting 
oommunications  connected  with  the  present  subject,  and  for  information 
derived  from  his  magnificent  work  on  the  Crustacea,  collected  during  the 
United  States  Exploring  Expedition.  Also  to  M.  fiosquet,  of  Maestricht,  for 
the  loan  and  gift  of  several  interesting  fossils,  described  and  illustrated  with  the 
utmost  fidelity,  in  his  beautiful  "  Monographic  des  Crustac6s  fossiles  du  terrain 
Cr^tac6c  du  D.  de  Limboorg.*' 


VIU  PREFACE. 

Council  has  now  honoured  me  by  determining  on  this 
publication,  so  that  these  species  will  hereafter  be  more 
fully  illustrated  than  they  could  be  in  the  present  volume. 
I  cannot  conclude  this  short  preface,  without  again  tender- 
ing my  most  grateful  thanks  to  the  Council  of  the  Bay 
Society  for  the  publication  of  my  two  volumes,  and  for  the 
very  kind  manner  in  which  they  have  acceded  to  all  my 
requests. 

DowK,  Kbnt;  /«/jr,  1854-. 
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INTRODUCTION. 

Mt  former  volume,  published  by  the  Ray  Society, 
treated  only  of  the  Lepadidse,  one  family  of  the  Cirripedia : 
I  was  induced  to  print  it  from  having  the  materials  ready, 
though  this  partial  publication  has  been  in  some  respects 
inconvenient.  The  Palaeontographical  Society  has  done 
mQ  the  honour  to  publish,  with  ample  illustrations,  the  fossil 
species  of  this  same  family  of  Lepadidae.  This  present 
volume  completes  ray  work  on  the  sub-class  Cirripedia.* 
I  had  originally  intended  to  have  published  a  small  volume 
on  my  anatomical  observations ;  but  the  full  abstract  given 
in  my  former  volume,  which  will  be  illustrated  to  a  certain 
extent  in  the  plates  appended  to  this  volume,  together  with 
the  observations  here  given  under  the  Balanida^,  appear  to 
me  sufficient,  and  I  am  unwilling  to  spend  more  time  on 
the  subject.  In  the  volume  on  the  Lepadidae,  I  gave  the 
specific  or  diagnostic  characters  in  English  and  LatiA: 
I  have  here  left  out  the  latter,  inasmuch  as  I  have  appended 
at  the  end  of  this  volume  a  Latin  Synopsis  of  all  the 

*  The  number  of  the  British  fossil  species  of  the  Balanidee  and  Yerrncidie  in  a 
reoofinisable  state  is  so  small*  that  I  oo  not  know  whether  it  will  be  considered 
worUi  while  to  publish  in  the  Palseontographical  series  more  detailed  illustra- 
tions than  are  given  in  this  volume. 
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species,  recent  and  fossil,  of  the  whole  class.  To  each  species 
is  added  a  reference  to  the  pages  and  plates  of  my  three 
volumes,  so  that  the  Synopsis  will  serve  as  a  systematic 
index  to  the  three:  an  alphabetical  index  to  the  present 
volume  is  also  given.  In  the  Lepadidae,  I  gave  an  additional 
specific  character,  derived  from  the  softer  parts  of  the 
animal's  body :  in  the  Balanidae,  these  parts  are  more  alike 
in  the  different  species,  and  I  have  found  it  impossible  to 
give  a  diagnostic  character  thus  derived.  In  those  cases  in 
which  a  Family  contains  but  one  genus,  or  a  Genus  but  one 
species,  I  have  assigned  my  reasons  for  the  institution  of  such 
groups,  but  have  given,  as  heretofore,  only  a  single  descrip- 
tion in  full :  it  would  have  been  easy  to  have  separated,  by 
analogy,  this  description  into  one  for  the  species,  another 
for  the  genus  or  for  the  family ;  but  as  I  believe  such  separa- 
tion and  subordination  of  the  characters  would  have  been 
largely  conjectural,  I  have  thought  it  best  to  act  as  I  have 
done,  and  give,  thus  saving  useless  repetitions,  only  a  single 
description,  and  leave  it  for  my  successors,  when  more 
genera  or  species  are  known,  to  separate,  with  such  certainty 
as  is  ever  possible,  the  generic  from  the  specific  characters. 

In  nomenclature,  I  have  endeavoured  rigorously  to 
follow  the  rules  of  the  British  Association,  and  have  never, 
at  least  intentionally,  broken  through  the  great  law  of 
priority.  In  accordance  with  the  rules,  I  have  rejected, 
that  is,  as  compulsory,  all  names  given  before  the  intro- 
duction of  the  binomial  system  in  1758.  I  have  given 
much  fewer  synonyms  than  is  usual  in  conchological 
works ;  for  it  is  impossible  to  recognise  with  any  approach  to 
certainty,  several  even  of  the  common  European  forms,  in 
the  short  descriptions  given  by  most  authors;  this  holds 
good  in  many  cases  in  which  figures,  in  appearance  excellent, 
have  been  added.  I  assert  this  the  more  confidently,  from 
having  had  the  advantage  of  having  gone  over  some  of  the 
Linnean  synonyms  with  Mr.  S.  Hanley.  I  may  further 
venture  to  express  my  conviction,  that  giving  references  to 
works,  in  which  there  is  not  any  original  matter,  or  in  which 
the  plates  are  not  of  a  high  order  of  excellence,  is  absolutely 
injurious  to  the  progress  of  natural  history. 

Sessile  Cirripedes,  partly  from  being  attached  to  surfaces 
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NOMENCLATUKE  OF  THE  SHELL  OF  A  SESSILE  CIRRIPEDE. 
SHELL.    Fig.  I. 
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B,«,    Id  Baluu.  ml  inuij  dthn  fmen,  tha  Boctrom  ud  Bortni-liUnl  eoawrtiMBti  u 
ud  luuct  lie  R«lnuii  hu  t£i  niw^Bia  o(  n|.  S,  ™«i~™iimM  u 

COMPAilTMENTS. 
Kg.  2.  Fig.  3.  Fig.  4. 


Fig.  3.  Camputnust  with  Iwondii,  HmiielUiaruiBoitnuBDTBatro-IitcnlniiiiiDrtiiwiit. 
Fi(.S.HnaiiaLltenluACuui»4UenlComputBBit.    Kg.4.  larau  ■  Cuinmor  KalrBit. 

OPEHCULAfi  VALVES. 
Fig.  6.    Scimni  (Intemal  view  of ).  Fig.  6.    Tebgch  (eitemolview). 
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having  very  diJETerent  characters,  partly  from  undergoing  a 
varying  amount  of  disintegration,  and  partly  from  unknovirn 
innate  causes,  are  extremely  variable.  Under  the  head  of 
Fariation^  in  the  Family  Balanidae,  and  under  the  Genus 
Balanus,  I  have  enlarged  on  this  subject,  and  have  shown 
that  there  is  scarcely  a  single  ewtemal  character  which  is 
not  highly  variable  in  most  of  the  species.  As  whole 
groups  of  specimens  often  vary  in  exactly  the  same  manner, 
it  is  not  easy  to  exaggerate  the  difficulty  of  discriminating 
species  and  varieties.  It  is  absolutely  necessary  in  most 
cases,  for  mere  identification,  that  the  valves  of  at  least 
one  specimen  in  a  group  should  be  disarticulated  and  well 
cleaned  (for  which  purpose  caustic  potash  is  most  useful), 
so  that  the  internal  characters  may  be  examined.  Whoever 
attempts  to  make  out  from  external  characters  alone,  without 
disarticulating  the  valves,  the  species,  (even  those  inhabit- 
ing one  very  confined  region,  for  instance  the  shores  of 
Great  Britain,)  will  almost  certainly  fall  into  many  errors : 
hence  it  is,  and  can  thus  only  be  accounted  for,  that  I  have 
not  seen  one  collection  of  British  specimens  with  all  the 
species,  though  so  few  in  number,  rightly  discriminated ;  and 
in  the  large  majority  of  cases,  either  two  or  three  species, 
certainly  distinct,  were  confounded  together,  or  two  or  three 
varieties,  as  certainly  not  distinct,  were  separated  from  each 
other. 


On  the  Names  given  to  the  different  parts  of  Cirripedes. 

In  my  former  volume  I  have  stated  that  I  found  it 
indispensable,  in  part  owing  to  the  extreme  confusion  of 
the  nomenclature  previously  used,  to  attach  new  names  to 
several  of  the  external  parts  of  Cirripedes.  Almost  all  these 
names  are  applicable  to  the  Balanidae,  or  sessile  Cirripedes, 
and  to  the  Verrucidae;  but  a  few  additional  names  are 
requisite,  which,  together  with  the  old  names,  will,  I  hope, 
be  rendered  clear  by  the  accompanying  woodcuts.  In 
sessile  Cirripedes,  the  whole  of  that  which  is  externally 
visible,  may  for  convenience  sake  be  divided  into  the 
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operculum  or  opercular  valves  {valv€B  operculares)^  and  the 
^heU  {testa),  though  these  parts  homologically  present  no 
real  difference.  The  opercuhim  is  seated  generally  some 
little  way  down  within  the  orifice  of  the  shell ;  but  in  very 
young  specimens  and  in  Verruca,  the  operculum  is  attached 
to  the  summit  of  the  shell,  and  the  shell,  without  the 
operculum  be  removed,  can  hardly  be  said  to  have  any 
orifice ;  though,  of  course,  the  opercular  valves  themselves 
have  an  aperture  for  the  protrusion  of  the  cirri. 

The  shell  consists  of  the  basis  (called  the  support  by 
some  authors),  which  is  membranous  or  shelly,  and  flat  or 
cup-formed,  and  of  the  compartments  [testa  valva),  which 
vary  from  eight  to  four  in  number,  and  occasionally  are  all 
calcified  together. 

The  compartment,  at  that  end  of  the  shell  where  the  cirri 
are  exserted  through  the  aperture  or  lips  of  the  operculum, 
is  called  the  carina  (fig.  1);  the  compartment  opposite 
to  it  is  the  rostrum^ — these  two  lying  at  the  ends  of  the 
longitudinal  axis  of  the  shell.  Those  on  the  sides  are  the 
lateral  compartments;  that  nearest  the  carina,  being  the 
carinoJateral  {testa  valva  carino-lateralis),  that  nearest  the 
rostrum,  the  rostro-lateral,  and  the  middle  one,  simply  the 
lateral  compartment;  but  these  three  compartments  are 
rarely  present  together.  The  rostro-lateral  compartment, 
which  always  resembles  fig.  2,  and  may  be  always  known 
by  having  radii  on  both  sides,  is  often  absent;  and  not 
rarely  the  lateral  and  carino-lateral  compartments  are  con* 
founded  together,  or  one  is  absent ;  in  such  cases  the  com- 
partment that  is  left  is  simply  called  the  lateral  one.  The 
compartments  are  separated  from  each  other  by  sutures^ 
which  are  often  so  fine  and  close  as  to  be  distinguished  with 
difficulty.  The  edge  of  a  compartment,  which  can  only 
be  seen  when  disarticulated  from  its  neighbour,  I  have  called 
the  sutural  edge  {acies  suturalis). 

Each  separate  compartment  consists  of  a  waU  {paries),  or 
parietal  portion  [pp  in  woodcuts),  which  always  grows  down* 
wards,  and  forms  the  basal  margin  ;  and  is  furnished  on  the 
two  sides  either  with  ala  (fig.  4),  or  with  radii  (fig.  2), 
or  with  an  ala  on  one  side  and  a  radius  (fig.  3)  on  the 
other. 
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The  radius'^  (adopting  the  name  used  by  Bruguiere, 
Lamarck,  and  others)  differs  remarkably  in  appearance 
(though  not  in  essence)  from  the  walls  or  parietal  portion, 
owing  to  the  direction  of  the  lines  of  growth  and  the  state 
of  its  usually  depressed  surface.  In  the  upper  part  the 
radii  overlie  the  alae  of  the  adjoining  compartments:  in 
outline  (r,  fig.  1,  2, 8),  they  are  wedge-formed,  with  their 
points  downwards ;  their  summits  (and  this  is  often  a  useful 
specific  character)  are  either  parallel  to  the  basis  or  as  in 
fig.  1  and  2,  oblique.  The  radii  are  sometimes  not  developed. 

The  aim  (so  called  by  Dr.  Gray)  are  overlapped  by  the 
radii  and  by  part  of  the  walls;  they  usually  extend  only 
about  half  way  down  the  compartment  {a  fig.  3,  4,  1) ; 
their  summits  are  either  parallel  to  the  basis  or  oblique. 
The  alse  of  the  several  compartments,  together  with  the 
internal,  upper,  thickened  surfaces  of  the  walls,  against  a 
shoulder  of  which  the  sutural  edges  of  the  alse  abut,  have 
been  called  (by  Dr.  Gray)  the  sheath  {paffina).  The  upper 
and  greater  portion  of  the  sheath  is  marked  by  transverse 
lines,  caused  by  the  exuviation  of  the  opercvdar  membrane^ 
as  that  membrane  may  be  called,  which  unites  the  operculum 
all  round  to  the  sheath,  or  upper  internal  surface  of  the 
shell. 

The  carina  has  always  two  ala,  as  in  fig.  4. 

The  carino4ateral  and  lateral  compartments  have  always 
an  ala  on  one  (the  rostral)  side,  and  a  radius  on  the  other 
(the  carinal)  side,  as  in  fig.  3. 

The  rostroAateral  compartment  (when  present)  has  always 
radii  on  both  sides,  as  in  fig.  2. 

The  rostrum  has  normally  aim  on  both  sides,  as  in  fig.  4, 
but  very  often  from  fusion  with  the  rostro-lateral  compart- 
ments on  both  sides,  it  has  radii  on  both  sides,  as  in  fig.  2. 

*  The  radii  have  been  called  by  Banzani  and  De  Blainville  ''aren  depresss'* 
(tiie  parietal  portions  of  the  compartments  being  the  "  arets  prominentes") ;  by 
Poli,  **  areae  intciject« ;"  by  Gray,  "  sutures ;"  by  Coldstream,  "  compartments 
of  the  second  order,"  (the  parietal  portions  beins  those  of  the  first  order) ;  by 
some  authors  as  "  intersticia".  I  may  here  add  tnat  the  scuta  are  the  '*  ventral 
valTes"of  Gray,  the  "anterior"  of  Ranzani,  and  the  " inferior  opercuUr"  of 
De  Bkinville :  the  terga  are  the  "  posterior  valves"  of  Gray  and  Kanzani,  but 
the  "  superior  opercular"  of  De  Blainville :  the  rostrum,  on  the  other  hand,is  the 
"anterior  valve"  of  Ferussac  and  the  "ventral"  of  De  Blamville;  the  carina 
being  the  "dorsal  valve"  of  the  latter  author. 
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The  walls  of  the  shell,  the  basis,  and  the  radii,  are  in  very 
many  cases  composed  of  an  outer  and  inner  lamina,  united 
together  by  longitudinal  septa ;  a  set  of  tubes  or  pores  being 
thus  formed.  The  points  of  the  longitudinal  septa  gene- 
rally project  beyond  the  laminae,  and  are  denticulated  on 
both  sides  (see  woodcut,  further  on ;)  the  septa  are  some- 
times  branched,  several  irregular  rows  of  pores  between  the 
two  laminae  being  then  formed  (see  Pi.  7,  fig.  3  b^  and 
PL  10,  fig.  ly,  1/0. 

Operculum^  or  opercular  valves. — ^These  consist  of  a  pair 
of  scuta  and  a  pair  of  terga.  They  are  joined  to  the  sheath 
of  the  shell  by  the  operctdar  membrane. 

Scutum  (woodcut  5):  this  valve  is  generally  sub-trian- 
gular, and  its  three  margins  are  the  basalt  the  tergal^  so 
called  from  being  articulated  with  the  tei^um,  and  the 
occludenty  so  called  from  opening  and  shutting  against  the 
opposed  valve.  The  angles  are  called  from  the  adjoining 
mai^ns,  as  basi-tergal,  &c. ;  the  upper  angle  being  the  apex. 
The  scutum  is  ordinarily  articulated  to  the  tergum  by  an 
articular  ridge  {crista  articularis),  running  up  to  the  apex 
of  the  valve,  and  by  an  articular  furrow^  which  latter  receives 
the  scutal  margin  of  the  tergum.  The  articular  ridge,  in- 
stead of  projecting  straight  up  from  the  valve,  when  laid  flat 
on  its  external  surface,  often  bends  over  to  the  tergal  side, 
and  is  then  said  to  be  reflexed.  On  the  internal  surface  of 
the  valve,  there  is  almost  always  an  adductor  pit  or  cavity 
{fossa  adductoris),  for  the  attachment  of  the  adductor  scu- 
torum  muscle :  this  pit  is  often  bounded  on  its  tergal  and 
basal  sides,  by  a  ridge,  called  the  adductor  ridge  {crista  ad- 
ductoris), which,  in  its  upper  part,  is  often  confluent  with 
the  articular  ridge.  Beneath  the  adductor  ridge,  in  the 
basi-tergal  comer  of  the  valve,  there  is  often  a  lateral-de- 
pressor  pit  {fossa  musculi  lateralis  depressoris),  for  the  at- 
tachment of  the  so-called  muscle ;  and  this  pit  is  some- 
times furnished  with  crests. 

Tergum,  (woodcut  6  and  7) : — this  valve,  also,  has  three 
margins,  the  scutal,  basal,  and  carinal;  its  upper  end,  or 
apex,  is  sometimes  beaked;  on  the  basal  margin  a  spur 
{calcar)  depends ;  the  outer  surface  of  the  valve  is  depressed 
or  longitndinBlly  furrofoed  {sulcus  longitudinalis)  in  the  line 
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of  the  spiir.  The  part  called  the  spur  is  often  so  broad,  that 
the  name  becomes  not  very  appropriate. .  The  angles  are 
denominated,  from  the  adjoining  margins,  as  dasi-carinal^ 
or  basi-scutal  angle,  &c.  On  the  under  side,  in  the  upper 
part,  there  is  an  articular  ridge^  and  on  its  scutal  side,  an 
articular  furrow^  receiving  the  articular  ridge  of  the  scutum. 
In  the  basi'Carinal  corner  of  the  valve  there  are  often  crests 
for  the  attachment  of  the  tergal  depressor  muscle. 

Sacky  Bodyy  Cirri,  Mout/i. — A  slit-like  orijlce  between 
the  opercular  valves  leads  into  the  sad,  in  which  the  body  is 
lodged.  The  body  consists  of  the  six  (perhaps  the  seven) 
posterior  thoracic  segments  of  the  archetype  Crustacean ;  the 
first  of  these  six  segments  (or  first  two,  if  there  be  seven 
segments)  is  developed  on  its  dorsal  aspect  into  a  part, 
which  I  have  called  the  prosoma*  (see  fig.  1,  c,  PL  25). 
There  is  no  abdomen.  The  thoracic  segments  support  six 
pairs  of  cirri.  Each  cirrus  consists  of  a  two-jointed  pedicel, 
carrying  two  multi-articulated  rami.  Rarely  there  are 
articulated  caudal  appendages  {appendices  caudales)  on  each 
side  of  the  anus.  The  prominent  mouth  consists  of  a 
labrum,  palpi,  mandibles,  maxilla,  and  outer  maxUla,  the 
latter  resembling  a  lower  lip :  these  organs  may  be  conve- 
niently spoken  of,  after  Milne  Edwards,  as  gnathites. 
Within  the  sack,  attached  to  its  carino-lateral  end,  a  folded 
membrane  forms  the  brancAia.  The  sheets  of  ova  lying 
within  the  sack  are  called  the  ovigerous  lamella. 

I  have  often  found  it  convenient  to  designate  the  mem- 
brane investing  the  body,  lining  the  sack,  &c.,  by  its  proper 
chemical  name  of  chitine,  instead  of  by  homy,  or  other 
such  equivalents ;  but  when  covering  parts  of  the  shell,  for 
brevity  s  sake  I  have  often  spoken  of  it  as  an  epidermis,  but 
I  do  not  believe  that  such  is  its  nature.  When  this  mem- 
brane sends  into  the  body  of  the  animal  rigid  projections  or 
crests,  for  the  attachment  of  muscles  or  any  other  piu'pose, 
I  caU  them,  after  Audouin,  apodemes.  For  the  underlying 
true  skin,  I  use  the  term  corium. 

Relative  position  of  parts. — The  centre  of  the  generally 
flat  basis,  which  is  cemented  to  the  supporting  surface,  is 

*  A  discassion  on  the  homologies  of  the  different  parts  is  given  under  the 
head  of  the  Metamorphoses  of  the  fiabinidfe. 
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Eroperly  the  anterior  end,  and  the  tips  of  the  terga^  often 
idden  within  the  shell,  are  properly  the  posterior  end  of 
the  external  covering ;  but  I  have  found  it  more  convenient 
to  speak  of  the  upper  and  basal  surfaces  and  aspects,  which 
hardly  admit  of  any  mistake.  A  line  drawn  from  the  centre 
of  the  basis,  along  the  middle  of  the  rostrum  to  the  tips  of 
the  scuta,  shows  the  strictly  medio-ventral  surface  of  the 
shell ;  and  another  line  drawn  from  the  centre  of  the  basis, 
along  the  carina,  to  the  tips  of  the  terga,  shows  the  strictly 
medio'dorsal  line ;  but  from  the  crooked  course  of  these 
lines,  I  have  found  it  far  more  convenient  to  speak  of  the 
rostral  and  carinal  end  or  aspect  of  the  different  parts  of 
the  shell ;  this  is  the  more  necessary  with  respect  to  the  in- 
ternal parts  of  the  animal,  owing  to  their  remarkable  changes 
of  position  during  the  metamorphosis,  whence  it  comes 
that  the  dorsal  surface  of  the  thorax  faces  partly  dorsally, 
partly  anteriorly  or  downwards,  and  partly  even  ventrally ; 
and  the  ventral  surface  of  the  whole  posterior  part  of  the 
thorax  faces  upwards  or  posteriorly;  but  when  we  refer 
these  parts  to  the  rostral,  carinal,  basal,  and  upper  ends  of 
the  shell,  there  can  be  no  mistake.  There  has  moreover 
been  great  confusion  in  these  relative  terms,  as  applied  by 
different  authors. 

When  a  sessile  Cirripede  is  held  in  the  position  in  which 
they  have  generally  been  figured,  namely  with  the  basis 
downwards  and  the  scuta  towards  the  beholder,  then  the 
riff/it  and  left  sides  of  the  Cirripede  correspond  with  those 
of  the  holder. 

I  have  followed  the  example  of  Botanists,  and  added  the 
inteqection  [!]  to  synonyms,  when  I  have  seen  an  authentic 
specimen  bearing  the  name  in  question. 

Every  locality,  under  each  species,  is  given  from  spe- 
cimens ticketed  in  a  manner  and  under  circumstances  ap* 
pearing  to  me  worthy  of  confidence, — the  specific  deter- 
mination being  in  each  case  made  by  myself. 
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Class— CRUSTACEA. 

Sub-Class — CiRRIPEDIA. 

Crmtacea  aitacAed  by  the  anterior  end  of  the  head^  by 
cement  proceeding  from  a  modified  portion  of  the  ovaria ; 
archetype  composed  of  seventeen  segmentSy  with  the  three 
first  of  large  size^  and  almost  always  developed  into  a  cara- 
pace^  not  wholly  exuviated^  and  capable  of  various  move^ 
ments  ;  anlenna  none  ;  eyes  rudimentary  ;  mouth  prominent^ 
formed  by  the  partial  confluence  of  the  labrum,  palpi^  fnan^ 
dibles,  and  two  pairs  of  maxilla;  thorax  attached  to  the 
internal  sternal  surface  of  the  carapace^  generally  bearing 
six  pairs  of  captorial,  biramous,  multi-articulated  limbs; 
abdomen  generally  rudimentary;   branchia,  when  present, 
attached  to  the  under  sides  of  the  carapace ;  generally  bi- 
sexual, when  unisexual,  males  epizoic  on  the  female ;  penis 
single,  generally  probosciformed,  seated  at  the  posterior  end 
of  the  abdomen;  oviducts  none;  metamorphoses  complex. 

Within  the  memory  of  many  living  naturalists,  Cirripedes 
were  universally  looked  on  as  belonging  to  the  Molluscous 
kingdom;  nor  was  this  surprising,  considering  the  fixed 
condition  of  their  shells,  and  the  degree  of  external  resem- 
blance between,  on  the  one  hand,  Lepas  and  Teredo^  and 
on  the  other  hand,  between  Balanus  and  a  Mollusc  com- 
pounded of  a  patella  and  chiton.  It  is  remarkable  that 
this  external  false  appearance  overbore^  even  in  the  mind  of 
Cuvier,  his  knowledge  of  their  internal  structure,  namely, 
their  lateral  jaws,  articulated  appendages,  and  regular  gan« 
glionic  nervous  system,  which  now  strike  us  as  such  con- 
clusive evidence  of  their  position  in  the  great  Articulate 
kingdom.  Straus*  was,  I  believe,  the  first  who,  in  1819, 
maintained  that  Cirripedes  were  most  closely  allied  to  Crus- 
tacea. But  this  view  was  disregarded,  until  J.  Yaughan 
Thompson's!  capital  discovery,  in  1830,  of  their  metamor* 

*  M^moires  da  MuB^am  d'Histoire  Nat.,  torn.  ▼,  p.  381. 
t  Zoological  Eesearchea  and  lUustrations. 
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pboses,  since  which  time,  Cirripedes  have  been  almost  uni- 
versally admitted  amongst  the  Crustaceans.  It  is  well 
known,  that  it  is  hardly  possible  to  give  a  definition  of  this 
great  class,  which  shall  include  every  member  of  it ;  never- 
theless, even  if  the  mature  Cirripede  alone  be  considered, 
the  following  characters,  viz.  the  slight  separation  of  the 
head  and  thorax,  the  latter  generally  bearing  six  pairs  of 
appendages,  and  the  being  enclosed  in  a  carapace — together 
with  the  periodical  exuviation  of  the  greater  part  of  the 
external  membranes,  would,  perhaps,  suffice  to  show  that  it 
should  be  classed  amongst  Crustacea. 

But  it  still  remains  undecided  what  rank  in  this  class 
Cirripedes  should  hold.  Before  briefly  discussing  this  point, 
it  is  indispensable  to  indicate  their  essential  characters, 
which  1  will  immediately  attempt.  For  as  long  as  it  remained 
doubtful  which  was  their  anterior  extremity,  which  the  ven- 
tral or  dorsal  surface ;  as  long  as  the  peduncle  was  thought 
by  one  naturalist  to  be  the  legs,  by  another  the  abdomen, 
in  a  modified  condition,  it  was  hopeless  to  compare  Cirripedes 
with  ordinary  CrostaceaBS,  and  assign  to  them  their  due 
rank. 

In  the  larva  in  the  first  stage,  an  eye  and  two  pairs  of 
antennae  are  in  process  of  formation  or  are  developed ;  here, 
then,  according  to  the  analogy  of  all  Crustaceans,  we  have 
evidence  of  the  existence  of  the  first  three  cephalic  segments. 
The  mouth  always  consists  of  three  pairs  of  gnathites, 
and  hence  again,  from  analogy,  this  part  may  be  inferred 
to  be  formed  of,  and  supported  on,  three  other  segments ; 
making  thus  far  six  segments.  In  two  Orders  out  of  the 
three  into  which  Cirripedes  may  be  divided,  namelvi  in  the 
Abdominalia  and  ApoSa,  eight  quite  distinct  segments  sue 
ceed  the  mouth ;  of  these  the  first  differs  slightly  from  the 
seven  succeeding  segments,  and  may,  I  think,  be  safely 
considered  as  forming  the  seventh  (cephalic)  segment. 
The  next  seven  segments  resemble  each  other  in  all 
essential  respects,  and  are  no  doubt  the  normal,  seven  tho- 
racic segments.  These,  in  both  the  above  orders,  are  suc- 
ceeded by  three  smaller  segments,  which  differ  in  structure 
from  the  thoracic  segments,  and  must  be  abdominal.  Hence 
we  here  have,  altogether,  seventeen  segments.     It  should, 
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however,  be  observed  that  in  the  two  orders  just  referred 
to,  each  includes  only  a  single  species ;  but  I  know  of  no 
good  reason  why,  on  this  account,  their  structure  should  be 
valued  the  less.  In  the  third  order,  the  Thoracica,  which 
includes  all  common  Cirripedes,  two  segments  with  their 
appendages  are  missing  out  of  the  eight  that  should  succeed 
the  mouth ;  from  the  open  interval  in  the  pupa,  between 
the  mouth  and  first  pair  of  natatory  legs,  and  from  some 
other  reasons,  I  believe  that  the  two  missing  segments  are 
the  seventh  and  eighth,  or  last  cephalic  and  first  thoracic 
segments,  and  that  they  have  coalesced  close  posteriorly  to 
the  mouth.*  In  the  order  Thoracica,  the  abdomen  is  quite 
rudimentary,  though  often  still  bearing  caudal  appendages ; 
in  the  pupa,  however,  of  this  order,  as  in  the  mature  animal 
of  the  two  other  orders,  it  is  formed  of  three  segments. 
Hence  I  conclude  that,  notwithstanding  the  absence  of  the 
above  two  segments  with  their  appendages  in  the  Thoracica, 
the  archetype  Cirripede  may  be  safely  said  to  be  composed 
of  seventeen  segments. 

In  the  classification  of  Crustacea,  the  relation  and  number 
of  the  segments  of  the  different  parts  of  the  body,  are  viewed 
both  by  Prof.  Milne  Edwardsf  and  Mr.  Dana,}  as  of  the 
highest  importance.  I  may  premise  that  both  these  au- 
thors divide  the  Crustacea  into  Podophthalmia,  Edriophthal- 
mia,  and  Entomostraca ;  Milne  Edwards  making  a  fourth 
legion,  the  Branchiopoda,  and  another  division,  including 
Limulus,  of  equal  value  to  the  above  four  legions  altogether; 
whereas  Dana  sinks  Limulus  and  the  Branchiopoda  under 
his  Entomostraca.  As  far  as  concerns  our  present  discussion 
on  Cirripedes,  the  first  three  divisions,  as  valued  by  Dana, 
will  best  serve  as  standards  of  comparison ;  but  it  is  not 
unimportant  to  our  present  purpose,  as  showing  how  diffi- 
cult it  is  to  weigh  the  value  of  the  higher  divisions  of  a 
Class,  to  observe  the  wide  difference  in  opinion  of  two  natu- 
ralists, so  eminent  for  their  knowlege  of  the  class  in  question 
and  for  their  high  abilities. 

*  This  qnestion  and  the  whole  sabject  of  the  homologies  of  the  several  parte 
of  a  Cirripede,  will  be  discussed  under  the  head  of  the  Metamorphoses  of  the 
Baianidie. 

JAnnales  des  Sciences  Nat.,  tom.  xviii,  p.  120, 1859. 
Cnutaoea : '  United  States  Exploring  Expedition,'  p.  1395, 1853. 
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In  the  order  Thoracica,  including  all  common  Cirripedes, 
the  cephalic  and  thoracic  segments  are  as  much  confounded 
together  (but  with  coalescence  and  abortion  of  two  middle 
segments)  as  in  most  Podophthalmia ;  but  in  the  two  other 
orders,  the  cephalic  and  thoracic  segments  are  as  distinct 
as  in  the  Edriophthalmia.  The  numl)er  of  the  segments, 
however,  which  slrictly  appertain  to  the  anterior  part  of  the 
head  and  mouth,  being  only  six,  is  an  Entomostracan  cha- 
racter ;  on  the  other  hand,  the  first  pair  of  cirri  in  the  Tho- 
racica,  has  some  claim  from  their  position,  apparent  functions, 
and  separation  from  the  succeeding  pairs,  to  be  said  to  belong 
to  the  mouth ;  on  which  view,  the  first  nine  segments  would, 
in  function,  be  cephalic,  as  in  the  highest  Crustaceans.  The 
fewness  of  the  segments  of  the  abdomen,  and  their  not 
bearing  in  two  of  the  orders  appendages^  is  an  Entomos* 
tracan  character. 

Cirripedes  are  permanently  attached,  even  before  their 
final  metamorphosis,  by  a  tissue  or  cement,  first  debouching 
through  the  second  pair  of  antennae,  and,  subsequently,  in 
most  cases,  through  special  orifices,  penetrating  the  anterior 
part  of  the  head ;  this  cement  proceeds  from  glands,  which 
Certainly  are  modified  portions  of  the  ovarian  system.  This 
fact  I  consider  of  the  highest  classificatory  importance,  for  it 
is  absolutely  the  one  single  character  common  to  all  Cirri-> 
pedes,  besides  such  as  show  only  that  these  animals  belong 
to  the  articulated  kingdom,  and  are  Crustaceans.  No  struc* 
ture  of  this  kind  has  hitherto  been  observed  in  any  other 
member  of  the  class  or  kingdom.  Even  in  the  Suctorial 
Entomostracans,  which  become  immoveably  attached  to  the 
fish  on  which  they  prey,  the  males  are  free ;  and  the  means 
of  attachment,  as  far  as  known,  are  quite  different. 

Both  the  first  and  second  pairs  of  attennae  are  absent 
in  the  mature  animal ;  for  the  three  terminal  segments  of 
the  antennae  of  the  pupa,  which  may  always  be  found  ce- 
mented under  the  centre  of  the  surface  of  attachment,  are 
functionless,  after  maturity.  The  eyes  are  rudimentary, 
and  are  singular  from  being  seated  far  from  the  anterior 
extremity  of  the  head.  In  their  rudimentary  state,  and 
in  the  absence  of  antennae,  we  have  characters  common 
with  certain  Suctorial  Entomostracans ;  and  this  similarity 
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apparently  arises  from  the  fixed  condition  of  the  animals  of 
both  groups. 

The  carapace,  which  covers  the  dorsal  surface  of  the 
larva  in  the  first  stage»  in  the  last  larval  or  pupal  stage  is 
developed  so  as  to  enclose,  like  a  bivalve  shell,  the  whole 
body.  In  the  mature  Cirripede,  the  whole  external  cover- 
ing, whether  shell  and  operculum,  or  capitulum  and  pedun- 
cle, can  be  conclusively  shown  to  be  the  carapace  of  the 
pupa,  modified.  In  thus  enclosing  the  mouth  and  whole 
body,  the  modified  carapace  resembles  that  of  several  Ento- 
mostracans;  but  in  being  apparently  formed  (as  I  hope 
hereafter  to  show)  by  the  development  of  the  third  segment 
of  the  head,  and  in  consisting  generally  of  distinct  sclero* 
dermic  plates,  arranged  in  an  imbricated  order,  there  is, 
I  think,  a  closer  resemblance  to  the  same  part  in  some  of 
the  Podophthalmia.  The  carapace,  or  portions  of  the  cara- 
pace, being  capable  of  other  movements,  besides  merely 
opening  and  shutting,  difiers,  I  believe,  from  that  of  all  other 
Crustaceans;  as  it  likewise  does*  in  the  greater  part  not 
being  periodically  moulted. 

Moreover,  in  all  Cirripedes  there  is  another  striking 
pecuUarity  connected  with  these  parts,  namely,  the  exclusive 
attachment  of  the  whole  thorax  or  included  body  to  the 
internal  ventral  or  sternal  surface  of  the  carapace  and  head. 
In  the  pupa,  the  thorax,  as  in  all  Crustaceans,  opens  into, 
and  is  continuously  united  with,  the  large  anterior  part  of 
the  head ;  but  from  the  singular  fact  that  the  thorax  of  the 
young  Cirripede  is  developed  not  within  the  thorax,  but 
within  the  head  of  the  pupa  (PI.  30,  fig.  2),  with  its  lon- 
gitudinal axis  placed  at  right  angles  to  that  which  it  held  in 
the  pupal  condition  (the  mouth  and  the  whole  exterior  being 
developed  conformably  with  that  of  the  pupa),  it  comes  to 
pass  after  the  metamorphosis,  that  the  Cirripede  is,  as  it 
were,  internally  cut  in  twain  (compare  PI.  25,  fig.  1,  and 
PI.  80,  figs.  2  and  8).  Thus  it  is,  as  will  hereafter  be  more 
fully  explained,  that  the  sack  originates,  and  thus  the  body 
becomes  attached  to  the  internal  Ventral  surface  of  the 
carapace  and  front  of  head. 


( 


*  The  carapace,  however,  of  the  Isaura,  a  Branchiopod,  according  to  M.  Joly 
^  Annales  des  8c.  Nat.,'  2  aer.  vol.  xvii,  p.  293),  ia  not  moulted. 
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The  thorax  in  two  of  the  Orders  bears  no  appendages, 
but  in  all  common  Cirripedes  it  is  furnished  with  six  pairs 
of  biramous,  multiarticulated  cirri,  which  have  a  peculiar 
character,  different  from  the  limbs  of  other  Crustaceans, 
not  being  natatory,  ambulatory,  or  branchial,  but  *'captorial" 
or  fitted  for  sweeping  the  water,  and  thus  catching  prey.* 
The  cirri,  at  least  the  anterior  pairs,  can,  besides  other 
movements,  lengthen  and  shorten  themselves ;  and  this  Milne 
Edwardsf  states  is  the  case  with  the  Podophthalmia,  and  is 
considered  by  him  as  an  important  character.  The  cirri  of 
the  first  pair  are  attached  on  each  side  close  to  the  bases 
of  the  mandibles,  and,  as  already  remarked,  have  some  claim 
to  be  considered  as  maxillipeds  or  mouth  organs.  The  three 
or  the  four  posterior  pairs  of  cirri  in  the  Balanidse,  form  a 
series  somewhat  distinct  from  the  two  or  three  anterior  pairs, 
thus  recalling  a  characteristic  feature  in  the  Edriophthalmia. 

The  mouth  is  prominent,  and  is  formed  by  the  partial 
confluence  of  the  labruro,  palpi,  and  lower  segments  of  the 
mandibles,  and  of  two  pairs  of  maxillae ;  it  is  capable  of 
movement  as  a  whole;  in  this  respect  we  are  reminded  of 
the  Suctorial  Entomostracans ;  but  I  believe  the  above  type 
of  structure  of  the  mouth  is  peculiar  to  Cirripedes. 

The  alimentary  canal  is  simple,  but  can  be  distinctly 
divided  into — (1st)  an  oesophagus,  singular  from  the  bell- 
shaped  expansion  of  its  lower  end;  (2d)  the  stomach, 
which  is  directed  forwards  and  then  doubled  back ;  and 
(8d)  the  rectum.  There  is  no  distinct  liver.  The  circula- 
tion is  lacunal.  In  one  family  there  are  well-developed 
branchiae,  which  differ  entirely  in  their  homologies  and 
position  from  these  organs  in  all  other  Crustaceans.  In  the 
nervous  system,  the  sub-oesophageal  ganglions  vary  in 
concentration  from  that  degree  observed  in  the  lower 
Macroura,  to  that  in  the  highest  Brachyoura ;  but  the  supra- 
oesophageal  ganglions  are  always  much  less  concentrated, 
and  are  even  embryonic  in  condition ;  presenting  a  difference 
not  observed  in  other  Crustaceans.  On  the  under  side  of  the 
sub-oesophageal  ganglion,  two  nerves,  apparently  splanch- 

*  M.  A.  Hancock,  in  *  Annala  and  Magazine  of  Natural  History,'  2(1  series, 
1849,  p.  312,  speaks  of  the  cirri  acting  like  a  prehensile  net. 
f '  Annales  des  Sciences  Nat.,'  torn,  xviii,  p.  121, 1852. 
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nic,  arise,  and  run  almost  parallel  and  under  the  collar 
surrounding  the  oesophagus ;  they  are  very  remarkable  from 
their  great  size,  and  from  forming  a  plexus  together  with 
a  large  branch,  arising  on  each  side  from  the  collar  close 
behind  the  supra-cesophageal  ganglion,-a  stnicture  unlike 
anything  observed  in  other  Crustaceans.  The  eyes,  as 
already  remarked,  are  rudimentaiy,  and  singular  from  being 
imbedded  at  a  distance  from  the  anterior  end  of  the  animal. 
In  the  basal  confluent  segments  of  the  outer  maxillae  there 
are  two  orifices,  leading  into  little  sacks,  which  I  believe 
are  olfactory  organs :  again  there  are  two  other  orifices  on 
each  side  of  the  thorax,  beneath  the  first  pair  of  cirri,  leading 
into  sacks,  with  a  curious  elastic  vesicle  suspended  within 
them ;  and  these  I  can  hardly  doubt  are  acoustic  organs. 
Of  these  orifices  and  organs,  there  is  no  trace  in  the  same 
relative  positions  in  any  known  Crustacean. 

Cirripedes  are  ordinarily  bisexual,  in  which  they  difier 
from  all  Crustaceans:  when  the  sexes  are  separate,  the 
males  are  minute,  rudimentary  in  structure,  and  perma- 
nently  epizoic  on  the  females ;  to  these  latter  facts  we  have 
a  partial  analogy  in  some  of  the  Suctorial  Entomostracans ; 
but  a  far  closer  analogy  in  certain  Rotifers,  which  are 
considered  by  many  naturalists  as  Crustaceans ;  but  to  the 
above  subject  I  shall  almost  immediately  have  to  recur. 

The  male  excretory  organ  is  probosciformed  and  capable 
of  the  most  varied  movements ; .  it  is  single  and  medicd ;  it 
is  seated  (in  the  one  instance  in  which  this  point  can  be 
safely  judged  of)  at  the  extremity  of  the  abdomen,  and 
therefore  near  the  normal  position  of  the  anus;  in  all 
these  respects  there  is  a  very  great  difierence  from  other 
Crustaceans,  in  which  the  male  organs  are  laterally  double, 
and  are  not  seated  at  the  extremity  of  the  abdomen.  In 
regard  to  the  female  organs,  the  ovarian  tubes  and  caeca 
inosculate  together :  there  are  no  oviducts ;  the  ova,  con- 
nected together  by  membrane,  and  so  forming  the  "  ovi- 
gerous  lamellae,"  become  exposed  by  the  exuviation  of  the 
lining  tunic  of  the  carapace  or  sack,  and  by  the  formation 
of  a  new  tunic  on  the  under  side  of  these  lamellae;  a 
process,  I  believe,  unknown  in  other  Crustaceans. 

The  metamorphoses  are  highly  complex.     The  larva  in 
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its  first  stage  bears  a  very  close  general  resemblance,  in 
having  three  pairs  of  natatory  appendages,  the  first  being 
uniramous  and  the  two  others  biramous,  and  in  having  a 
single  eye  on  its  broad  anterior  front,  to  the  larvs  of  most 
Entomostracans ;  but  I  cannot  avoid  the  belief,  that  this 
resemblance  is  only  apparent,  and  not  essential;  and  of 
false  resemblances,  how  many  instances  occur  in  the  animal 
kingdom !  In  the  larva,  when  first  freed  from  the  egg,  both 
pairs  of  antennae  are  in  process  of  formation  within  en- 
velopes :  the  mouth  is  probosciformed  and  capable  of  move- 
ment, but  is  destitute  of  gnathites ;  it  occupies  a  position 
between  the  three  pairs  of  natatory  limbs ;  and  these  limbs 
I  must  believe,  for  reasons  hereafter  to  be  assigned, 
answer  (improbable  as  I  am  well  aware  it  must  at  first 
appear)  to  the  second,  third,  and  fourth  thoracic  legs  of  the 
archetype  Crustacean :  the  two  hinder  pairs  of  limbs  appa- 
rently  soon  become  captorial,  or  fitted  to  secure  prey.  Now, 
I  cannot  find  in  the  published  accounts  of  the  larvss  of 
Entomostracans,  any  that  answer  to  this  description. 

The  larva  in  the  last  [stage  might  be  included  in  the 
vast  class  of  Entomostracans :  the  attachment  of  the  eyes 
to  the  singular  apodemes  produced  inwards  from  the  basal 
segment  of  the  great  prehensile  antennae,  and  the  develop- 
ment of  only  the  posterior  six  pairs  of  thoracic  limbs,  are  its 
chief  peculiarities :  but  its  rudimentary  mouth,  owing  to  its 
transitional  or  pupal  condition,  renders  the  assignment  of 
its  proper  rank  difficult. 

Having  now  given  this  short  comparative  sketch  of  the 
structure  of  a  Cirripede,  I  may  venture  to  express  strongly 
my  opinion,  that  the  group  is  formed  on  a  distinct  type;  as 
difierent  from  the  other  three  or  four  main  Crustacean 
groups,  namely,  the  Podophthalmia,  Edriophthalmia, 
Branchiopoda,  and  Entomostraca,  as  these  difier  from  each 
other ;  the  differences,  moreover,  being  of  the  kind  con- 
sidered by  the  highest  authorities  on  this  subject,  as  the 
most  important.  It  should  be  observed  that  there  is  no 
special  blending  at  either  end  of  the  Cirripedial  series, 
towards  any  one  of  the  other  main  groups  of  Crustacea: 
it  is  hardly  possible  to  take  some  one  Cirripede,  and  say 
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that  it  leads,  more  plainly  than  some  other  Cirripede,  into 
ordinary  Crustaceans.  Moreover,  a  great  range  of  structure, 
as  we  shall  soon  briefly  show,  is  included  within  the  group : 
I  can  adduce  three  or  four  undoubted  Cirripedes,  very 
considerably  more  diflerent  from  each  other,  than  any  two 
members  within  the  sub-class  Podophthalmia,  or  within  the 
Edriophthalmia,  or  the  Branchiopoda,  and  quite  as  diflerent 
as  within  the  Entomostraca. 

The  opinion  here  expressed,  that  Cirripedes  form  a 
sub-class  of  equal  value  with  the  other  main  Crustacean 
groups,  I  am  well  pleased  to  find,  accords  with  Mr.  Dana's* 
view,  who  remarks  that  this  sub-class  "has  so  many 
peculiarities  of  structure,  that  it  should  be  regarded  as 
a  distinct  type,  rather  than  a  subordinate  division  of  the 
third  (or  Entomostracan)  type."  M.  Milne  Edwards,t 
after  dividing  all  Crustacea  into  two  groups,  divides  one 
of  them  into  four  legions;  and  of  one  of  these,  the 
Entomostraca,  he  makes  the  Cimpedes  a  sub-group.  I 
feel  so  entire  a  deference  for  any  opinion  on  affinities  or 
classification  expressed  by  Milne  Edwards,  that  I  differ 
from  him  with  the  greatest  hesitation.  He  does  not  give 
his  reasons  for  assigning  so  subordinate  a  rank  to  Cirripedes, 
but  I  imagine  it  is  from  the  nature  of  their  metamorphoses: 
but  if  this  be  the  case,  I  cannot  understand  why  he  should 
assign  to  his  Branchiopods  a  rank  equal  to  his  Ento- 
mostracans.  Moreover,  I  must  repeat,  that  I  do  not 
believe  that  the  larvae  do  resemble  the  larvae  of  Ento* 
mostracans  and  Branchiopods  nearly  so  closely  as  at  first 
appears  to  be  the  case.  I  may  add,  that  Burmeister^ 
has  assigned  to  the  Cirripedes  a  place  amongst  the 
Crustacea,  almost  equally  subordinate  to  that  given  to  them 
by  Milne  Edwards. 

That  Cirripedes  have  some  special  affinity  to  the  Ento- 
mostraca, may  be  inferred  from  the  fewness  of  the  cephalic 
appendages,  the  biramous  legs,  the  state  of  the  abdomen, 
and  the  form  of  the  carapace.  Perhaps  in  the  peculiar 
state  of  confluence  of  the  lower  segments  of  the  gnathites, 

*  'Cnistaoea:  United  States  Exploring  Expedition,'  p.  1407, 1852. 
-*-  'Annales  des  Sciences  Nat.,'  torn,  xviii,  p.  120,  1852. 


{ 


'  Beitrage  zar  Naturgeschiciite  der  Rankenfiisser,'  1834. 
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in  the  aborted  antennae,  the  rudimentary  eyes,  and  in  the 
minute  parasitic  males  (when  such  exist),  there  is  a  more 
direct  relation  to  the  Suctorial  division  of  the  Entomostraca; 
but  some  of  these  resemblances  are  probably  only  analogical, 
resulting  from  the  fixed  condition  of  both  groups.  It  should 
not  be  overlooked,  that  out  of  the  three  orders  into  which 
Cirripedes  may  be  divided,  in  the  two  latter,  the  mature 
animal  presents  hardly  any  resemblance  to  an  Entomostra- 
can.  From  the  distinct  presence  in  either  pupa  or  mature 
animal  of  the  fourteen  segments  of  the  cephalo-thorax ;  from 
the  apparent  composition  of  the  carapace,  as  will  be  subse- 
quently explained ;  and  from  the  concentrated  condition  of 
the  nervous  system,  one  is  led  to  glance  at  the  higher  Crus- 
tacea; and  here  we  shall  find  amongst  the  Podophthalmia,  one 
aberrant  group  of  low  organisation^  namely,  that  including 
Phyllosoma,  Amphion,  &c.,  in  which  more  points  of  resem- 
blance to  Cirripedes  may  be  detected,  than,  as  I  believe,  in 
any  other  group  whatever ;  for  we  here  see  that  remarkable 
elongation  of  the  head  in  front  of  the  mouth,  so  eminently 
characteristic  of  Cirripedes ;  we  have  a  carapace  overlapping 
the  thorax,  which  is  sometimes  free  beneath ;  we  have  the 
abdomen  sometimes  almost  obsolete ;  we  have  biramous 
legs  :  and  especially  we  have  the  posterior  cephalic  and  the 
first  thoracic  appendages  more  or  less  rudimentary  and  ob- 
solete ;  and  this,  I  infer  from  Mr.  Dana,  is  a  very  rare  phe- 
nomenon, though  characteristic  of  all  ordinary  Cirripedes,  in 
which  the  seventh  and  eighth  segments  with  their  appen- 
dages have  disappeared.  In  the  order  including  Phyllo- 
soma, &c„  namely,  in  the  Macroura,  the  ganglions  which 
give  nerves  to  the  five  posterior  thoracic  limbs,  are  distinct 
from  the  great  sub-oesophageal  ganglion  which  supplies 
the  several  anterior  appendages ;  this  is  the  case  with  those 
Cirripedes  in  which  all  the  infra-oesophageal  ganglions 
are  not  concentrated  into  one.  In  the  Macroura  and 
Brachyoura,  the  first  pair  of  legs  almost  always  differs 
in  structure  from  the  others,  so  does  the  homologous  or 
second  cirrus  in  Cirripedes  differ  from  the  four  succeeding 
pairs ;  in  some  few  Macroura,  the  second  leg  is  antenni- 
formed,  so  in  some  few  cases  is  the  homologous  (or  third) 
cirrus;   J.  Vaughan  Thompson    was  even  struck  by  the 


THKIR  RANK.  19 

resemblance  in  the  curious,  doubly  pectinated  spines  on  the 
anterior  limbs  of  Mysis  (allied  to  Phyllosoma*),  and  on 
those  of  many  Cirripedes :  these  several  latter  resemblances 
may  be  small,  but  certainly  I  do  not  believe  that  they  are 
accidental.  Now  the  little  group  of  Crustaceans,  which 
includes  Phyllosoma,  &c.,  has  lately  been  placed,  by 
Milne  Edwards,  as  a  satellite  amongst  the  Macrourous 
Podophthalmia ;  it  leads  into  the  Stomopoda,  and  likewise, 
as  has  been  noticed  by  many  authors,  into  the  sub-class 
firanchiopoda,  which  latter  sub-class  is  considered  by  Mr. 
Dana  as  only  a  part  of  the  Entomostraca ;  this  group,  there- 
fore, exhibits  affinities  radiating  in  several  directions,  and 
amongst  these  lines  of  relationship,  one  more  must,  I  believe, 
be  added,  plainly  directed  towards  the  Cirripedia. 

One  naturally  wishes  to  ascertain  how  far  Cirripedia 
are  highly  or  lowly  organised  and  developed;  but  in  all 
cases  this,  as  it  seems  to  me,  is  a  very  obscure  enquiry. 
Mr.  Dana  considers  that,  in  Crustacea,  the  greater  or  less 
centralisation  of  all  the  appendages  round  the  mouth  is  the 
main  sign  of  high  development ;  on  this  view,  the  anterior 
part  of  a  Cirripede,  from  being  so  much  elongated,  must 
be  considered  as  very  low  in  the  scale ;  the  whole  posterior 
part  of  the  body,  on  the  other  hand,  is,  in  ordinary  Cirri- 
pedes, brought  close  to  the  mouth ;  but  this  is  effected  by 
the  abortion  of  the  seventh  and  eighth  segments  of  the 
cephalo-thorax  and  of  the  whole  abdomen,  and  so,  I  presume, 
would  not,  in  Mr.  Dana's  estimation,  raise  the  class  much 
in  the  scale.  Von  Baert  considers  that  the  perfection  of  the 
type  of  any  animal  is  in  relation  to  the  amount  of  '^  morpho- 
logical differentiation"  which  it  has  undergone ;  on  this  view, 
Cirripedes  ought  to  stand  high  in  the  scale,  for  they  differ 
much  morphologically  from  the  type  of  the  class  to  which 
they  belong ;  as  indeed  is  shown  by  the  long  time  that  elapsed 
before  their  true  position,  namely  amongst  the  Crustacea,  was 
even  suspected ;  but  something  more  must,  I  think,  be  added 

*  M.  Martin  St.  Ange  (*  M^moire  sur  l*Organ.  des  Cirripedes/ 1^35,  extrait 
des  '  Savaas  £traDgers,  torn,  vi)  has  compared  the  mouth  of  Lepas  with  that  of 
Pbjllofloma,  and  has  given  comparative  figures ;  but  tlie  resemblance  is  founded, 
I  believe,  on  qaite  fsuse  homologies. 

f  £n^h  Translation,  in '  Scientific  Memoirs,'  1853,  vol.  i,  p.  228. 
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to  Von  Baer's  definition ;  for,  to  take  as  an  example  the  eyes 
of  a  Cirripede, — as  seen  in  the  first  larval  stage^  there  is  only 
one  eye,  and  that  most  simple;  in  the  pupa  there  are  two, both 
compound,  and  furnished  with  complicated  muscles ;  lastly, 
in  the  mature  animal  there  are  still  two,  but  of  very 
minute  size,  often  almost  confluent,  and  of  the  simplest 
structure ;  hence,  then,  there  has  been  much  morphological 
differentiation,  but  it  is  almost  a  contradiction  in  terms  to 
speak,  in  relation  to  such  a  case,  o{  perfection  of  type ;  and 
what  has  happenend  to  one  organ,  might  happen  to  other 
organs,  and  so  to  the  whole  animal.  Lastly,  under  a  phy- 
siological point  of  view,  and  taking  the  Balanidse  as  the 
most  perfect  type  of  the  class,  the  sub-oesophageal  portion 
of  the  nervous  system  is  highly  concentrated ;  the  organs  of 
sense,  excepting  the  eyes,  seem  more  largely  developed  than 
in  ordinary  Crustaceans ;  the  circulating  system  is  of  the 
simplest  kind,  being  only  lacunal ;  special  Branchiae,  how- 
ever, are  developed  by  the  metamorphosis  of,  as  I  believe, 
a  special,  organ,  occurring  only  in  the  Lepadidae ;  the  di- 
gestive organs  are  very  simple,  from  not  having  any  distinct 
liver ;  the  generative  system  is  very  low,  for  both  sexes  are 
generally  united  in  the  same  individual ;  and  the  testes  and 
ovaria  closely  resemble  each  other.  On  the  other  hand, 
the  thoracic  limbs  are,  to  a  considerable  extent,  specialised 
in  their  structure  and  functions;  only  the  three  posterior 
pairs  strictly  resembling  each  other.  Lastly,  the  der- 
mal and  muscidar  systems  are  complicated,  and  not,  to  use 
Professor  Owen's  term,  by  mere  vegetative  repetition,  as 
will  be  obvious  to  any  one  who  will  study  the  beautifully 
constructed  and  modified  carapace — ^that  is  the  operculum, 
shell  and  basis  -of  a  Balanus.  On  the  whole,  I  look  at  a 
Cirripede  as  a  being  of  a  low  type,  which  has  undergone 
much  morphological  differentiation,  and  which  has,  in  some 
few  lines  of  structure,  arrived  at  considerable  perfection, — 
meaning,  by  the  terms  perfection  and  lowness,  some  vague 
resemblance  to  animals  universally  considered  of  a  higher 
rank. 

It  has  been  seen  that  I  divide  the  Cirripedia  into  three 
orders, — ^the  Thoracica,  Abdominalia,  and  Apoda ;  between 
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which  the  fundamental  difference  consists  in  the  limbs  or 
cirri  being  thoracic  in  the  first ;  abdominal  in  the  second  ; 
and  entirely  absent  in  the  third.  For  the  sake  of  showing 
the  range  of  character  in  Cirripedes,  to  which  allusion  has 
been  made,  I  will  briefly  indicate  the  leading  differences  in 
each  order.  In  the  Thoracica,  three  families  ai*e  included, 
—the  Balanidse,  or  sessile  Cirripedes,  the  Verrucidae,  re- 
markable from  their  quite  asymmetrical  shell,  and  the  Lepa- 
didae,  or  pedunculated  Cirripedes.  The  great  difference  in 
external  appearance  between  these  three  families  is  known 
to  all  naturalists.  Even  within  the  one  family  of  Lepa- 
didae  there  are  great  differences  in  external  appearance,  as 
will  be  admitted  on  comparison  of  Lepas,  PoUicipes,  Con- 
choderma,  &c. ;  but  we  have  also  important  internal  diffe- 
rences, as  in  the  case  of  Anelasma,in  which  the  cirri  are  barely 
articulated,  and  are  not  capable  of  seizing  prey,  whilst  the 
mouth  is  almost  probosciformed,  with  the  outer  maxillae  and 
palpi  rudimentary  -.  still  more  important  are  the  differences 
in  Alcippe,  in  which  the  cirri  of  the  first  pair  act  as  brushes ; 
the  second,  third,  and  fourth  pairs  being  quite  aborted ;  and 
the  fifth  and  sixth  pairs  consist  only  of  four  segments, 
with  one  of  the  two  normal  rami  converted  into  a  crenated, 
button-like  projection,  for  the  sake  apparently  of  triturating 
food ;  Alcippe,  also,  is  very  remarkable  in  being  destitute  of 
a  rectum  and  anus.  In  this  same  genus  Alcippe,  in  Ibla 
and  Scalpellum,  there  are  either  separate  males  or  Comple- 
raental  males,  some  of  which  are  so  utterly  abnormal  in 
their  characters,  that  by  no  definition  which  I  could  frame, 
could  they  be  included  even  in  their  proper  Order,  much 
less  in  their  proper  Family. 

In  the  second  order  of  Abdominalia  (PL  23  and  24) 
the  seventh  or  last  cephalic  segment  is  quite  distinct,  and 
bears  rudimentary  organs,  answering  to  the  first  pair  of 
maxillipeds  of  ordinary  Crustaceans,  of  which  organs,  and  of 
the  segment  supporting  them,  there  is  no  trace  in  the  Tho- 
racica :  the  seven  succeeding  thoracic  segments  are  destitute 
of  any  appendages;  but  the  three  segments  of  the  abdomen 
bear  three  pairs  of  cirri.  The  mouth  is  peculiar  in  the  labrum 
being  developed  into  very  large,  moveable,  lancet-formed 
organ ;  and  the  lower  end  of  the  oesophagus  is  armed  with 
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beautiful  discs  of  teeth,  and  brushes  of  hairs, — a  structure 
confined  to  this  order.  The  male  resembles  the  male  of 
Alcippe ;  and  the  latter  genus  seems  to  be  the  connecting 
link  between  the  Thoracica  and  Abdominalia.  But  the 
most  important  character  of  this  latter  order,  in  which  it 
differs  from  Alcippe,  and  all  other  known  Cirripedes,  is  in 
its  metamorphoses ;  all  the  first  changes  are  merely  indicated 
by  changes  in  form  in  an  egg4ike  larva,  without  the  de- 
velopment of  distinct  organs ;  and  the  last,  or  pupal  condi- 
tion, which  is  attained  within  the  sack  of  the  parent,  is  very 
peculiar,  by  the  entire  absence  of  natatory  limbs. 

The  third  order  of  Apoda  is  the  most  peculiar  of  all ;  it  con- 
tains, like  the  last,  only  one  known  species :  the  most  acute 
naturalist,  I  am  convinced,  if  he  had  not  made  the  class  his 
special  study,  would  never  even  have  suspected  that  this 
animal  was  a  Cirripede.  We  see  much  magnified  in  PI.  25, 
fig.  7  a  naked,  plainly-articulated  animal,  resembling  the 
larva  or  maggot  of  a  fly>  attached  by  two  threads ;  and  these 
threads,  on  analysis,  can  be  clearly  shown  to  be  the  last  rudi- 
ment of  the  carapace,  specially  modified.  The  last  cephalic, 
the  seven  thoracic,  and  the  three  abdominal  segments^  are 
all  equally  destitute  of  appendages.  The  mouth  is  suctorial, 
and  constructed  on  a  plan  unlike,  I  believe,  anything  known 
in  the  articulate  kingdom ;  for  the  mandibles  and  maxillae 
have  rotated  on  their  axes,  and  stand  back  to  back;  they 
can  act  only  by  tearing  open  a  slit,  and  this  action  is  per- 
formed in  a  hood,  formed  by  the  confluence  of  the  broad 
palpi  and  labrum  Although  the  oesophagus  is  distinct, 
there  is  no  stomach  or  anus.  Lastly,  owing  to  there  being 
no  carapace,  the  ova  are  developed,  differently  from  in  all 
other  Cirripedes,  within  the  thorax. 

I  will  close  this  preliminary  discussion  on  the  confines 
and  type  of  the  sub-class,  by  recalling  attention,  now  that  a 
sketch  has  been  given  of  the  three  Orders,  to  the  remark 
before  made,  that  a  wide  range  of  structure  is  included 
within  it,  and  by  reurging  that  the  Cirripedia  should  be 
ranked,  not  as  one  of  the  subordinate  groups^  but  as  one 
of  the  main  divisions  of  the  Cnistacea. 
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On  the  Sexual  Relation  of  Cirripeded. 

Cirripedes  are  commonly  bisexual  or  hermaphrodite,  but 
ill  Ibla,  Scalpellum,  and  Alcippe,  members  of  the  Lepadidae 
in  the  order  Thoracica,  and  in  Cryptophialus  in  the  order 
Abdominalia,  the  sexes  are  separate.  As  two  of  these 
genera  were  described  in  my  former  volume,  and  two  others 
(Alcippe  and  Cryptophialus)  are  described  in  this  volume,  I 
may  as  well  here  give  a  brief  summary  of  the  facts  as  yet 
known  on  this  very  curious  subject.  The  Males,  in  the 
above  four  genera,  present  a  wonderful  range  of  structure ; 
they  are  attached  in  the  usual  way  by  cement  proceeding 
from  the  not-moulted  antennae  of  the  pupa,  to  different 
parts,  in  the  different  species,  of  the  female.  These  males  are 
minute,  often  exceedingly  minute,  and  consequently  gene- 
rally more  than  one  is  attached  to  a  single  female ;  and  I 
have  seen  as  many  as  fourteen  adhering  on  one  female! 
In  several  species  the  males  are  short-lived,  for  they 
cannot  feed,  being  destitute  of  a  mouth  and  stomach.  As 
the  females  are  longer  lived,  successive  crops  of  males,  at 
each  period  of  propagation,  become  attached  to  her.  It  is 
the  females  in  the  above  genera  which  retain  the  characters 
of  the  genus,  family,  and  order  to  which  they  belong ;  the 
males  often  departing  widely  from  the  normal  type.  Some 
of  the  males  are  rudimentary  to  a  degree,  which  I  believe 
can  hardly  be  equalled  in  the  whole  animal  kingdom ;  they 
may,  in  fact,  be  said  to  exist  as  mere  bags  of  spermatozoa. 
So  widely  do  some  of  them  depart  in  every  character  from 
their  class,  that  twice  it  has  happened  to  me  to  examine 
specimens  with  a  little  care,  and  not  even  to  sitspect,  until  a 
long  period  afterwards,  that  these  males  were  Cirripedes.* 

^  In  my  Tolume  on  the  Lepadidn  (p.  200)  in  searching  for  analogies  for  the 
permanently  epizoic  and  rudimentary  condition  of  the  male  Cirripedes,  I  quoted 
two  cases,  which  I  believe  are  now  known  not  to  be  analogous ;  namely,  the 
Syngamw  irachealu  of  Yon  Siebold,  and  the  worm-like  Hectocotyle,  which  latter 
was  onite  lately  supposed  to  be  a  male  Cephalopod,  but  has  now  been  ascer- 
tainea  to  be  only  one  of  the  arms  of  the  male  wonderfully  adapted  and  organised 
as  a  8|)crm -receptacle.  The  Asplanchna,  the  mouthlcss  male  of  a  Rotifer, 
(p.  292)  alone  remains  for  me. 
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In  ScalpellumPeronii,  and  villomtm,  the  males  are  but  little 
abnormal^  for  if  classified  independently  of  their  sexual 
relations,  they  would  be  considered  as  immature  speci- 
mens of  a  new  genus,  standing  next  to  Scalpellum;  in 
Scalpellum  roBtratuniy  the  male  would  form  another  and 
rather  more  distinct  genus.  The  males,  in  the  latter, 
are  attached  to  the  other  sex,  between  the  basal  edge 
of  the  labrum  and  the  adductor  scutorum  muscle ;  but  in 
S.  Peronii  and  villosum  they  are  attached  lower  down,  in 
the  furrow  between  the  two  scuta,  and  are  thus  protected: 
in  these  three  species,  the  internal  parts  of  the  nide  present 
nothing  particular.  In  Ibla,  the  males  are  attached  low 
down  within  the  sack  of  the  female ;  they  may  be  said  to 
consist  of  a  mouth  surmounted  on  a  long  peduncle,  for 
there  is  no  capitulum  or  general  covering,  and  the  whole 
thorax  is  in  a  rudimentary  condition,  the  cirri  being  reduced 
to  two  distorted  pairs.  As  these  males  certainly  moult 
several  times  and  grow  a  little,  they  must  feed;  and  as  they 
have  no  cirri  fit  for  action,  they  must  seize  their  food  by 
the  contortions  of  their  peduncle,  which  we  know  homolo- 
gically  consists  of  the  three  first  segments  of  the  head. 
The  movements  of  the  peduncle  must,  also,  supply  those  of 
the  probosciformed  penis,  almost  invariably  present  with 
other  Cirripedes,  but  here  absent.  If  compelled  to  class 
these  males  without  regard  to  the  female,  great  difficulty 
would  be  experienced ;  we  could  hardly  place  in  the  family 
of  the  LepadidaB,  a  Cirripede  without  a  capitulum,  and 
without  cirri,  those  very  organs  which  give  their  name  to  the 
class,  and  with  a  thorax  reduced  to  the  dimensions  of  a  lower 
lip ;  yet,  if  the  presence  of  a  peduncle  did  determine  the 
classifier  to  place  these  males  amongst  the  Lepadidse,  then 
undoubtedly  the  character  of  the  mouth,  &c.  would  fix  their 
position  next  to  Ibla. 

The  males  of  Scalpellum  vulgare^  ornatum,  and  rutilum, 
resemble  each  other  in  all  essential  points,  and  differ  won- 
derfully in  appearance  and  structure  from  all  ordinary  Cir- 
ripedes. They  consist  of  a  minute  flattened  bag  with  a 
small  orifice  at  the  summit,  and  at  the  lower  end  attached 
by  the  cemented  pupal  antennaB.  On  each  side  of  the  orifice, 
there  is  a  pair  of  calcareous  beads^  representing  the  two 
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scuta  and  two  terga  of  ordinary  Cirripedes ;  and  between  the 
scuta  a  minute  black  eye  is  generally  conspicuous.  In 
S.  omatum  the  beads,  I  may  remark,  on  the  two  sides  are 
not  equal;  those  either  on  the  right  or  on  the  left  side^ 
being  larger  than  those  on  the  opposite  side,  so  that  the 
animal  externally  is  asymmetrical.  Inside,  within  a  tubular 
sack, the  thorax  is  lodged,  supporting  four  (instead  of  six)  pairs 
of  limbs;  and  these,  instead  of  forming  biramous,  multiarti- 
culated,  captorial  cirri,  are  reduced  to  almost  a  rudiment,  sup- 
porting a  few  long  sharp  spines,  which  apparently  act  only  as 
defensive  organs.  At  the  end  of  the  thorax  there  is  seated  a 
large  abdominal  lobe,  which  does  not  occur  in  the  other 
sex.  Hence  the  thorax,  though  rudimental,  has  been  spe- 
cially modified.  Of  the  mouth  and  stomach  there  is  not 
a  vestige.  C!onstructed  as  these  males  are,  assuredly  they 
have  no  claim  to  be  ranked  amongst  the  Lepadidae  or 
pedunculated  Cirripedes ;  nor  is  it  possible  to  class  them  in 
any  group  whatever  of  ordinary  Cirripedes.  In  S.  mdgare 
the  males  are  attached,  often  several  together,  to  the  extreme 
edges  of  the  two  scuta,  and  therefore  immediately  over  the 
orifice  leading  into  the  sack;  in  8.  rutilum  and  ornatum^  they 
are  attached  in  concavities  on  the  under  side  of  both  scuta, 
just  above  the  depression  for  the  adductor  scutorum  muscle. 
In  the  former  of  these  species,  the  pit  for  the  reception  of  the 
male  is  formed  by  shelly  matter  not  having  been  deposited 
over  a  certain  space  on  the  under  side  of  the  valve ;  and 
the  pit  is  converted  by  a  covering  of  membrane  into  a 
pouch.  As  there  are  two  scuta  so  there  are  two  pouches, 
in  each  of  which  a  male  is  lodged ;  hence,  according  to  the 
Linnean  nomenclature,  Scalpellum  ornatum  may  be  said  to 
belong  to  Diandria  monogynia.  As  these  males,  from 
being  mouthless,  soon  die,  they  are  succeeded  by  successive 
pairs ;  the  pupa  being  led  by  a  wonderful  instinct  to  crawl 
into  the  pouch,  and  there  imdergo  its  metamorphosis. 

Lastly,  the  males  of  Alcippe  and  Cryptophialus  (PI.  23, 
fig.  19,  and  PL  24,  fig.  19)  are  remarkable  for  their  simi- 
larity to  each  other,  considering  the  essential  dissimilarity 
of  the  two  females.  The  females  live  in  cavities  which 
they  excavate  in  the  shells  of  Molluscs,  and  within  which 
they  are  attached  by  a  horny  disc ;  this  disc  is  the  only  part 
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of  the  outer  integument  which  is  not  frequently  moulted, 
and,  i^parently  in  consequence,  the  males  are  attached  to 
its  edg^.  It  results  from  this  position,  that  the  males 
are  protected  by  being  enclosed  within  the  cavity  ex- 
cavated by  the  female;  and  it  further  results,  that  the 
males  are  attached  at  a  considerable  distance  from  the 
orifice  of  the  sack  of  the  female,  into  which  the  sperma- 
tozoa have  to  be  conveyed;  and  to  effect  this,  the  pro- 
bosciformed  penis  is  wonderfully  developed,  so  that  in 
Cryptophialus,  when  fully  extended,  it  must  equal  between 
eight  and  nine  times  the  entire  length  of  the  animal  I 
These  males,  like  those  last  mentioned  of  Scalpellum, 
consist  of  a  mere  bag,  lined  by  a  few  muscles,  enclosing  an 
eye,  and  attached  at  the  lower  end  by  the  pupal  antennae ; 
it  has  an  orifice  at  its  upper  end,  and  within  it  there  lies 
coiled  up,  like  a  great  worm,  the  probosciformed  penis, 
and  beneath  it  a  single  testis,  with  a  single  vesicula  semi« 
nalis.  These  organs  complete  the  whole  organisation  of  the 
male;  for  there  is  no  mouth,  no  stomach,  no  thorax,  no 
abdomen,  and  no  appendages  or  limbs  of  any  kind.  Yet 
all  these  parts  are  present  in  the  female.  I  know  of  no 
other  instance  in  the  animal  kingdom  of  such  an  amount  of 
abortion.  The  whole  exterior  of  these  males  evidently 
is  composed,  as  in  all  ordinary  Cirripedes,  of  the  three  first 
cephalic  segments ;  of  the  fourteen  succeeding  segments  of 
the  archetype  Cirripede  we  have  not  a  vestige,  excepting 
the  probosciformed  penis,  which,  from  analogy,  should  arise 
from  the  ventral  apex  of  the  seventeenth  segment,  the  first 
three  segments  of  the  head  being  counted  in  the  seventeen. 
Here,  then,  fourteen  out  of  seventeen  segments  have  aborted, 
the  tip  of  the  seventeenth  having  coalesced  with  the  third 
cephalic  segment  1  I  am  tempted  just  to  notice  the  case  of 
Proteolepas,  in  the  order  Apoda,  as  showing,  within  the 
limits  of  the  same  sub-class,  a  wonderful  amount  and  diver- 
sity in  abortion;  for  in  Proteolepas,  the  three  anterior 
cephalic  segments  are  reduced  to  the  merest  rudiment, 
encasing  the  cement-ducts,  the  fourteen  succeeding  segments 
being  unusually  well  developed ;  whereas  in  the  above  des* 
cribed  males,  we  have  just  seen  the  three  anterior  segments 
fully  developed,  whilst  the  fourteen  succeeding   segments 
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are  lost  or  have  coalesced  with  the  others ;  so  that  within  the 
same  sub-class  all  seventeen  segments  of  the  archetype 
have  almost  disappeared. 

It  may  be  asked  how  I  know  that  the  several  above 
described  rudimentary  epizoons  are  really  the  males  of  the 
Cirripedes  to  which  they  are  attached.  Even  if  the  whole 
course  of  the  metamorphoses  had  not  been  known  in  three 
of  the  cases,  the  mere  fact  of  these  epizoons  being  cemented 
by  the  three  terminal  segments  of  their  peculiar,  pupal 
antennse,  would  have  been  sufficient  to  have  shown  that 
they  belonged  to  the  class  of  Cirripedes.  In  nearly  every 
case,  I  was  able  to  demonstrate,  and  not  in  one  or  two  but 
in  many  specimens,  that  these  epizoons  were  males ;  and  as 
in  several  instances  the  spermatozoa  were  developed,  and 
as,  notwithstanding,  in  no  instance  was  there  a  vestige  of  ova 
or  ovaria,  it  may  safely  be  concluded  that  they  were  not 
hermaphrodites,  and  therefore  required  females  of  some 
kind.  If  these  epizoic  Cirripedes  had  been  independent 
animals,  as  they  ail  belong  to  the  same  sub-class,  and  all  have 
such  peculiar  habits,  it  might  have  been  expected  that  they 
would  have  shown  some  special  affinity  towards  each  other; 
but  this  is  not  the  case ;  the  epizoon  of  Ibla  is  more  nearly 
related  to  Ibla,  and  the  epizoon  of  Scalpellum  more  nearly 
related  to  Scalpellum,  than  are  these  epizoons  to  each  other. 
If  the  several  epizoons  were  classed  by  themselves,  they 
would  be  grouped  in  divisions,  corresponding  with  those  of 
the  Cirripedes  on  which  they  are  attached,  which  is  just 
what  might  have  been  expected  if  these  latter  were  their 
females.  There  are,  also,  many  special  relations  between 
the  male  epizoons  and  the  Cirripedes  to  which  they  are 
attached ;  thus,  the  mouth  of  the  epizoon  of  Ibla,  is  so  like 
the  mouth  of  Ibla,  which  is  peculiar  in  several  respects, 
that  I  should  easily  have  recognised  it  as  belonging  to  a 
member  of  that  genus.  Scalpellum  viUomm  is  remarkable 
as  one  out  of  only  two  or  three  members  of  the  whole 
Family,  which  is  destitute  of  caudal  appendages,  so  is  its 
male  epizoon ;  again,  S.  villosum  is  unusually  spinose,  so  is 
its  male  epizoon ;  on  the  other  hand,  Scalpellum  ornatum 
is  remarkably  smooth,  so  is  its  male  epizoon ;  and  I  could 
give  other  similar  instances.    Will  it  be  believed  that  these 
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coincidences  are  accidental,  and  that  the  epizoons  have  no 
special  or  sexual  relation  to  the  Cirripedes  to  which  they 
are  attached  P 

One  other  instance  of  coincident  structure  is  so  im- 
portanti  that  it  must,  even  in  this  sketch,  be  noticed ;  the 
prehensile  antennae  of  the  pupa  are  most  important  and 
complicated  organs,  and  differ  in  the  different  genera  of 
the  same  family;  they  are  preserved  in  a  functionless 
condition  throughout  life,  and  in  two  instances  I  was  able 
accurately  to  compare  these  organs  in  the  epizoon  and  in 
the  Cirripede  to  which  it  was  attached,  and  they  were 
identical  in  every  particular.  The  full  force  of  the  excessive 
improbabiUty  of  this  resemblance,  and  of  the  above  coin- 
cidences in  structiu*e,  on  the  supposition  of  the  epizoon 
and  its  support  not  being  sexually  related,  will  hardly  be 
perceived  without  referring  to  the  facts  given  in  detail  in 
my  former  volume. 

Lastly,  in  the  case  of  Cryptophialus  (and  indirectly  in 
that  of  Alcippe)  the  nature  of  the  male  epizoon  is,  I  think, 
actually  demonstrated ;  for  I  traced  both  it  and  the  female 
or  ordinary  form  of  Cryptophialus,  through  the  same 
several  larval  stages,  from  the  egg,  enclosed  within  the 
sack  of  the  female,  to  the  pupa  and  mature  animal. 
Moreover,  if  the  male  nature  and  sexual  relation  to  the 
supporting  Cirripede,  be  admitted  in  any  one  of  these 
epizoons,  then  so  close  is  the  agreement  in  habits,  and  to  a 
certain  extent  in  structure,  in  all  the  foregoing  epizoons, 
that  probably  no  one  admitting  one  instance  would  dispute 
the  others,  and  further  evidence  would  even  be  superfluous. 
Indeed,  had  it  not  been  for  the  following  facts,  I  should 
not  have  brought  forward,  either  here  in  abstract,  or  in 
other  places  in  detail,  so  many  arguments  and  so  much 
evidence. 

I  have  as  yet  not  entered  in  detail  on  the  sex  of  the 
supporting  Cirripede :  in  Cryptophialus,  Alcippe,  and  in  one 
species  of  Ibla,  I  was  able  to  demonstrate  in  many  speci- 
mens, that  all  the  male  organs,  internal  and  externa],  were 
entirely  absent ;  and  consequently  that  these  Cirripedes  were 
ewclusively  female.  In  Scalpellum  omatum,  also,  there  is  no 
trace  of  external  male  organs  (the  state  of  the  four  dried  spe- 
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cimens  not  allowing  the  internal  organs  to  be  examined),  and 
there  cannot  be  any  reasonable  doubt  that  this  species 
likewise  is  exclusively  female.  It  should  be  borne  in  mind 
that  the  male  organs,  external  and  internal,  are  most  easily 
discovered,  and  that  in  the  above  cases  I  had  an  abundant 
supply  of  excellent  specimens.  On  the  other  hand,  in 
Ibia  Cumififfii,  and  in  four  species  of  Scalpellum,  I  was 
able  to  demonstrate  in  the  supporting  Cirripede  the  pre- 
sence of  all  the  male  organs,  as  well  as  of  the  female ;  and 
in  the  vesiculae  seminales  of  several  specimens,  both  in  the 
Ibla  and  in  Scalpellum  vul^are,  spermatozoa  were  contained ; 
the  male  organs,  however,  not  being  very  amply  developed. 
These  species,  consec^uently,  are  not  exclusively  female,  but 
are  hermaphrodite,  though  having  male  epizoons  attached 
to  them.  This  statement,  I  am  well  aware,  is  enough,  at 
first,  to  cast  a  doubt  on  all  that  I  have  said ;  but  let  any 
one  reflect  on  the  evidence,  of  which  I  have  here  given  a 
summary,  and  which  has  been  elsewhere  given  in  full,  and 
I  think  he  must  admit  that  at  least  those  epizoons  which 
are  exclusively  male,  and  which  are  attached  to  Cirripedes 
exclusively  female,  are  sexually  related  and  form  one 
species ;  but  if  he  admit  this,  he  cannot  possibly  escape 
from  the  conclusion  that  some  of  the  other  epizoons,  for 
instance  that  of  Idla  quadrivalviSy  are  the  males  of  the 
hermaphrodites  to  which  they  are  attached, — these  epizoons 
not  exclusively  impregnating  the  ova  of  a  female,  but  aiding 
the  self-impregnation  of  an  hermaphrodite.  Hence  I  have 
called  these  males  Complemental  Males^  to  show  that  they 
do  not  pair  with  a  female,  but  with  a  bisexual  individual. 
Nothing  strictly  analogous  is  known  in  the  animal  king- 
dom, but  amongst  plants,  in  the  Linnean  class,  Polygamia, 
closely  similar  instances  abound. 

In  the  series  of  facts  now  given,  we  have  one  curious  illus- 
tration more  to  the  many  already  known,  how  gradually 
nature  changes  from  one  condition  to  the  other, — ^in  this 
case  from  bisexuality  to  unisexuality.  Finally,  in  the  foiur 
genera  so  often  named,  we  meet  the  following  several 
cases,  some  of  them  even  the  most  diverse,  occurring  in 
closely  allied  species.  (1st,)  a  female,  with  a  single  male 
(rarely  with  two)  permanently  attached  to  her,  protected 
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by  her,  and  capable  of  seizing,  by  the  movements  of 
its  pedunculated  body,  any  minute  animals  or  substances 
found  within  her  sack ;  (2(1),  a  female  with  successive  pairs 
of  short-lived,  mouthless  males,  inhabiting  pouches  on  each 
side  under  her  scutal  valves ;  (3d),  a  female  with  many,  in 
one  instance  fourteen,  short-lived  males,  destitute  of  mouth, 
thorax,  and  appendages,  but  furnished  with  a  stupendously 
long  male  organ,  attaclied  to  a  thickened  portion  of  her 
outer  integuments,  but  lying  within  the  cavity  which  she 
has  excavated ;  (4th),  an  hermaphrodite  with  a  male  attached 
within  the  sack,  capable  of  feeding  itself,  as  in  the  first 
case;  (5th),  an  hermaphrodite  with  from  one  to  three 
males,  organised  like  ordinary  Cirripedes,  and  apparently 
capable  of  seizing  prey  in  the  common  way ;  and  attached 
between  the  scuta,  and  thus  protected ;  (6th  and  lastly), 
an  hermaphrodite  with  from  one  or  two  up  to  five  or  six, 
short-lived,  mouthless  males,  like  those  in  the  second  case, 
attached  in  one  particular  spot,  on  each  side  of  the  orifice 
leading  into  the  sack. 


I.— Order  THORACICA. 

Cirripedia  having  a  carapace,  consisting  either  of  a  capi- 
tulum  on  a  peduncle,  or  of  an  operculated  shell  with  a  basis. 
Body  formed  of  six  thoracic  segments,  generally  furnished 
with  six  pairs  of  cirri;  abdomen  rudimentary,  but  often 
bearing  caudal  appendages;  mouth  with  the  labrum  not 
capable  of  independent  movements ;  larva  firstly  uniocular, 
with  three  pairs  of  legs,  lastly,  binocular,  mth  six  pairs  of 
thoracic  legs. 

In  the  sketch  of  the  three  Orders  given  in  the  Introduc- 
tion, it  will  have  been  seen  that  the  differences  in  their 
stmcture  are  so  great,  that  it  would  have  been  hardly  possi- 
ble to  have  given  a  single  blended  account  of  the  whole 
Class.  But  as  all  common  Cirripedes  are  included  in  the 
present  Order,  here  would  have  been  the  natural  place  for 
a  full  description  of  their  external  and  internal  structure. 
.Having,  however,   been   necessarily,   yet  perhaps   unfor- 
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tunately,  led  to  give,  in  my  former  volume,  a  description  of 
this  kind  of  the  Lepadidae ;  and  as  it  is  necessary  to  give  a 
similar  account  of  the  other  great  family  of  the  Order, 
namely,  the  Balanidse,  I  have  found  it  more  convenient 
to  make  this  latter  account  comparative  and  supplemental 
to  the  former  one  on  the  Lepadidae,  and  so  serve  for 
the  Order,  rather  than  attempt  to  give  a  separate  de- 
scription in  full  of  it.  For  this  latter  plan  v^ould  have  in- 
volved much  useless  repetition,  as,  on  account  of  the  many 
exceptions  and  limitations  necessary  to  almost  every  state- 
ment, there  is  little  choice  between  a  description  of  great 
length  and  a  mere  diagnostic  character  of  the  Order,  such 
as  I  have  given  above. 

The  Thoracica  may  be  divided  into  three  very  natural 
Families,  of  nearly  equal  value;  firstly,  the  Balanidse,  or 
sessile  Cirripedes,  which  may  be  subdivided  into  two  sub- 
families, also  very  natural,  the  Balaninae  and  Chthamalinse ; 
secondly,  the  VerrucidaB,  containing  only  one  genus;  and 
thirdly,  the  Lepadidse,  or  pedunculated  Cirripedes.  These 
three  families  differ  from  each  other,  besides  in  mere  external 
appearance,  almost  exclusively  in  the  relation  of  the  diffe- 
rent portions  of  their  external  covering  or  carapace,  and  of 
the  muscles  moving  such  portion^.  In  the  Balanidae,  the 
four  opercular  valves  surrounding  the  orifice  leading  into 
the  sack,  are  capable  of  other  movements,  besides  being 
opened  and  shut ;  whereas  all  the  other  valves  are  immove- 
ably  united  together.  In  the  Lepadidae,  the  valves  answer- 
ing to  the  opercular  valves,  are  furnished  with  a  muscle 
only  for  shutting  them ;  whereas  the  peduncle  answering  to 
the  basis  in  the  Balanidse  is  capable  of  various  movements. 
In  the  Yerrucidae  the  shell  is  singularly  asymmetrical ;  only 
half  of  the  operculum  (either  the  right  or  the  left  side,  this 
varying  even  in  the  same  species)  being  moveable;  the 
other  half  being  immoveably  united  to  the  remaining  valves ; 
and  the  whole  shell  has  only  one  muscle  serving  to  shut  the 
moveable  half  of  the  operculum.  All  the  internal  parts 
and  organs  are  very  similar  in  the  above  three  Families. 
If,  however,  the  internal  stnicture  of  one  of  the  two  sub- 
families, into  which  the  Balanidae  may  be  divided,  namely, 
of  the  Balaninse,  be  compared  with  that  of  the  Lepadidae, 
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several  important  differences  may  be  detected ;— on  the  one 
hand,  in  the  Balaninse,  the  presence  of  branchiae,  the  ex- 
tremely complicated  cementing  apparatus,  the  difference  in 
structure  between  the  third  and  succeeding  pairs  of  cirri, 
the  large  palpi,  the  notched  labrum,  and  the  laterally  double 
,  teeth  of  the  mandibles ; — and  on  the  other  hand,  in  the 

Lepadidae,  the  presence  of  ovigerous  frsena,  caudal  appen- 
dages, bullate  labrum,  and  often  prominent  olfactory  orifices. 
But  if  the  Lepadidae  be  compared  in  these  several  respects 
with  the  other  sub-family,  or  Chthamalinae,  which  cannot 
possibly  be  removed  out  of  the  family  of  Balanidae,  many  of 
these  differences  break  down  and  disappear,  in  some  or  all 
of  the  species. 

The  Lepadidae  include,  as  has  previously  been  noticed,  a 
much  greater  range  of  difference  than  the  Balanidae ;  and 
this  is  what  might  have  been  expected,  for  it  is  the  most 
ancient  family,  and  extinction  has  done  its  work,  separating 
genera,  which,  in  accordance  to  analogy,  we  may  suppose 
were  once  more  nearly  connected  by  intermediate  forms. 
The  Lepadidae,  in  one  sense,  may  be  taken  as  the  type  of 
their  order;  for  they  have  undergone  less  "morphological 
differentiation;"  that  is,  they  differ  the  least  from  thelast  larval 
stage,  and  seem  to  give  the  most  general  idea  of  a  Thoracic 
Cirripede.  On  the  other  hand,  if  we  mean,  as  some  authors 
do,  by  the  word  type,  that  form  which,  in  the  group  in  ques- 
tion, has  been  most  niodified,  and  illustrates  every  pecu- 
liarity of  its  class  in  the  strongest  manner,  then  we  must 
look  to  the  Balaninae,  and  to  its  typical  genus,  Balanus, 
for  the  most  Cirripedial  form.  In  this  genus  the  different 
portions  of  the  carapace  differ  most,  and  subserve  to  a  cer- 
tain extent  different  ends,  and  in  minute  structure  are 
most  complicated;  here  the  cementing  apparatus,  which 
offers  the  main  characteristic  of  the  whole  su1>class,  is  most 
complex;  here  the  several  pairs  of  cirri  differ  most  from 
each  other  in  structure  and  action;  here  the  peculiar 
branchiae  (organs  apparently  derived  from  the  modification 
of  another  organ,  itself  confined  to  Cirripedes,  viz.,  the  ovi- 
gerous fraena)  are  best  developed ;  here  the  nervous  system 
;i  is  most  highly  concentrated ;  and,  lastly,  here  we  meet  with 

.;  the  largest  and  most  massive  species  of  the  whole  group. 
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1.  Family  Balanid^,  (or  Sessile  Cirripedes.) 


Cirripedia  without  a  peduncle ;  scuta  and  terga  furnished 
with  depressor  muscles;  other  valves  united  immoveably 
together. 
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Almost  'every  one  who  has  walked  over  a  rocky  shore 
knows  that  a  barnacle  or  acorn-shell  is  an  irregular  cone, 
formed  generally  of  six  compartments,  with  an  orifice  at 
the  top,  ftclosed  by  a  neatly-fitted,  moveable  lid,  or  opercu- 
1am.*  Within  this  shell  the  animal's  body  is  lodged ;  and 
through  a  slit  in  the  lid,  it  has  the  power  of  protruding  six 
pairs  of  articulated  cirri  or  legs,  and  of  securing  by  their 
means  any  prey  brought  by  the  waters  within  their  reach. 
The  basis  is  firmly  cemented  to  the  surface  of  attachment. 
The  whole  sheU,  basis,  and  operculum  consists,  as  we  have 
abready  seen,  of  the  first  three  segments  of  the  head,  modi- 
fied into  a  singularly  constructed  carapace,  which  encloses 

^  The  best  published  description  of  the  structure  of  the  shell  of  a  sessile 
Cirripede,  is  given  by  Dr.  Colastream,  in  the  '  Encyclopedia  of  Anatomy  and 
Pbyaiology/  article  *•  Cirrhopoda.' 
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the  mouth  and  rest  of  the  body.  The  anterior  extremity  of 
the  shell  is  situated  in  the  centre  of  the  basis,  where  indeed, 
by  due  care,  the  antennae  of  the  pupa  may  be  always  detected; 
and  the  posterior  extremity  is  directed  vertically  upwards. 

When  the  shell  of  a  sessile  Cirripede  or  barnacle,  for 
instance,  of  a  Balanus,  is  first  examined,  the  structure  ap- 
pears extremely  complicated ;  but  this  can  hardly  be  con- 
sidered as  really  the  case.  The  structure  will,  I  think,  be 
best  understood  by  recalling  to  mind  that  of  PoUicipes, — 
the  oldest  known  genus,  from  which,  in  one  sense,  all  ordi- 
nary Cirripedes,  both  sessile  and  pedunculated,  seem  to 
radiate.  I  must  premise,  and  the  fact  in  itself  deserves 
early  notice,  that  the  homologies  of  the  several  parts  in  the 
pedunculated  and  sessile  Cirripedes  admits  of  no  doubt, — 
that  is,  if  amongst  the  pedunculated,  the  genus  Pollicipes, 
or  certain  species  of  Scalpellum,  be  taken  as  a  standard  of 
comparison.*  The  peduncle  corresponds  with  the  basis,  as 
may  be  clearly  seen,  if  a  FoUidpes  with  a  short  peduncle, 
and  a  Balanus,  with  a  deep  cup-formed  or  cylindrical  basis 
be  compared,  for  the  contained  parts  are  similar,  and  both 
grow  at  their  upper  edges  upwards  and  outwards.  Secondly, 
the  valves  round  the  lower  part  of  the  capitulum  of  a  Pol- 
licipes,  though  generally  much  more  numerous,  and  forming 
more  than  one  whorl  or  circle,  and  not  so  closely  packed 
together,  answer  to  the  compartments  forming  the  shell  of 
a  sessile  Cirripede ;  this  is  shown  by  their  latendand  down- 
ward growth,  by  their  upper  ends  generally  projecting  freely 
above  the  cavity  in  which  the  animal's  body  is  lodged ;  and 
in  the  case  PoUidpes  miteUa,  by  an  actual  resemblance  in 
outline,  some  being  triangular,  some  broad  at  the  upper 
end,  and  some  sub-rhomboidal,  and,  lastly,  in  the  manner 
in  which  they  slightly  overlap  and  indent  each  other :  more* 
over  further  resemblances  in  the  relative  position  and  even 
in  the  size  of  the  several  valves,  will  hereafter  be  pointed 
out  between  certain  sessile  genera  amongst  the  Ghthamalinae 

'  *  Dr.  J.  £.  Gray  long  ago  observed  these  homologies.  If  Lepas  be  taken, 
the  comparison  is  not  quite  so  simple,  owing  to  the  growth  of  all  the  valves  in 
that  genus  being  upwards ;  but  in  several  species  of  bcalpellum  we  may  see  the 
intermediate  steps  between  the  normal  downward  growth  of  the  valves  im 
Pollicipes,  and  the  abnormal  upward  growth  in  Lepas. 
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end  certain  genera  of  the  Lepadidae.  Thirdly,  the  scuta  and 
terga  in  Pollicipes,  so  strikingly  resemble  in  manner  of 
growth — in  position .  relatively  to  the  animal's  body — in 
shape — and  even  in  being  articulated  together,  the  valves 
which  form  the  operculum  or  lid  of  sessile  Cirripedes,  that 
their  identity  is  at  once  obvious. 

It  may  be  well  here  further  to  premise,  that  apparently 
none  of  the  sutures  in  the  shells  of  Cirripedes  correspond 
with  the  articulations  between  the  three  archetype  cephalic 
segments,  of  which  the  whole  shell  is  formed ;  or  with  the 
eight  elemental  pieces,  of  which  each  separate  segment  in  the 
archetype  crustacean  is  known  to  consist.  But,  as  I  believe, 
the  several  valves  in  the  shell  of  a  Cirripede  are  homo- 
logous, or  at  least  analogous,  with  the  sclerodermic  plates,* 
of  which  the  carapace  of  the  Podophthalmia  is  formed; 
with  this  difference,  that  in  the  latter  they  become,  after 
their  first  formation,  united  together  into  a  single  piece, 
and  are  thus  moulted  as  a  whole ;  whereas  in  Cirripedes, 
the  valves  or  sclerodermic  plates  are  not  moulted;  but 
continue  to  be  added  to  throughout  life. 

In  Pollicipes,  there  is  no  difficulty  in  understanding  the 
growth  of  the  lower  valves  of  the  capitulum,  especially  if  a 
species  be  taken  in  which  these  valves  stand  a  little  way 
apart :  at  each  period  of  growth,  they  are  added  to  at  their 
basal  edges  and  a  little  way  up  both  sides;  at  the  same 
time,  a  new  membrane  connecting  them  together  is  formed, 
the  old  membrane  disintegrating,  or  being  left  hanging  in 
tatters  to  the  last  zone  of  growth.  Now  if  we  look  at 
the  shell  of  a  sessile  Cirripede,  there  is  no  essential 
difference  in  the  growth  of  the  compartments  or  valves ;  all 
grow  downwards  and  laterally;  but  they  overlap  each  other 
much  more  laterally  than  in  Pollicipes,  and  the  connecting 
membrane  is  in  most  parts  reduced  to  a  mere  film  jammed 
in  between  the  valves ;  but,  in  the  case  of  the  opercular  mem<* 
brane,  it  still  remains  wide,  and  is  periodically  moulted. 

In  the  annexed  woodcut  (fig.  1),  of  the  rostrum  of 
Balanus  Hameriy  the  downward  growth  and  the  lateral 

*  Milne  Edwards,  *AimalQB  des  Sciences  Naturelles/  torn,  xviii,  (1852), 
p.  836. 


growth  on  both  sides  is  plain.  The  modified  sides  {rr)  for 
convenience  sake,  have  been  called  the  radii;  they  invariably 
overlap  the  adjraning  compartments.      The  middle  part 

Kg.  L  Kg.  8.  Kg.  S. 


(p),  has  been  called  the  wall,  or  parietal  portion :  in  the 
specimen  figured,  the  walls  and  radii  are  distinctly  separated, 
but  in  some  cases,  especially  amongst  the  Chthamalinee,  the 
lines  of  growth  are  absolutely  continuous  &om  one  to  the 
other.  In  fig.  3  of  a  Lateral  compartment  of  the  same 
Balanus,  we  have  the  seme  essential  structure;  but  the  left 
side  (a)  is  more  protuberant,  and  is  hollowed  out  in  its 
lower  half;  it  is,  also,  more  distinctly  separated  from 
the  parietal  portion :  this  side  has  for  convenience  been 
called  the  ala ;  it  is  invariably  overlapped  by  the  adjoining 
compartment :  in  some  few  cases,  as  in  Fachylasma,  the 
ala  is  not  hollowed  out  in  its  lower  part,  and  from  being 
added  to  in  a  straight  line  along  its  whole  edge,  with  the 
lines  of  growth  continuous  with  those  on  the  wall,  it  differs 
hardly  at  all  in  appearance  from  a  radius.  Lastly,  in 
fig.  3  of  the  carina,  or  compartment  facing  the  rostrum,  we 
have  alee  [aa)  on  both  sides ;  these  being,  as.  in  all  cases, 
overlapped  by  the  adjoining  compartments. 

Now,  the  compartments  in  the  shell  of  evety  sessile 
Cirripede,  are  without  exception  constructed  on  tiie  above 
three  simple  patterns.  In  number,  they  are  8, 6  or  4,  or  all 
confluent  together. 

Considering  this  simplicity  in  growth  and  form  of  the 
separated  compartments,  it  seems  at  first  surprising  that 
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the  construction  and  enlargement  of  the  whole  shell  in 
Balanus,  should  long  have  been  viewed  as  a  difficulty.  But 
the  radU,  from  growing  against  rectangular  indentations, 
or  rather  furrows,  in  the  opposed  compartments,  come  to  be 
set  a  little  inwards ;  and  their  external  surfaces  assume  a 
veiy  different  appearance  from  the  wall-portions  of  the 
compartments,  which  grow  against  the  surface  of  attach- 
ment. In  different  species,  the  summits  of  the  radii  (and 
of  the  alse)  grow  either  very  much  more  obliquely  than 
in  the  species  figured,  or  more  squarely — that  is,  they 
extend'  from  tip  to  tip  of  the  adjoining  compartments, 
parallel  to  the  basis.  In  this  latter  case,  and  when  the 
surfaces  of  the  radii  differ  considerably  in  appearance  from 
the  waUs,  as  in  Balanua  tintinnabulum  (Plate  1),  I  am  not 
at  all  surprised  that  the  radii  should  have  been  described 
as  separate  elements,  and  called  ''arese  interjectse,"  or 
''  compartments  of  the  second  order :"  for  the  shell  of  this 
Balanus  seems  to  be  composed  of  six  wedges  with  their 
points  upwards,  namely,  the  parietal  portions  of  the  com- 
partments, and  of  six  other  narrower  wedges,  the  radii,  with 
their  points  downwards;  and  the  fact  that  these  latter 
wedges  consist  simply  of  the  sides  of  the  parietal  portions, 
modified  by  growing  against  the  adjoining  compartments, 
is  completely  masked.  I  should  add,  that  sometimes  the 
radii  are  not  developed,  which  simply  means  that  the  over- 
lapping lateral  edges  of  the  compartments  have  not  been 
added  to  during  growth. 

The  ate  are  originally  developed  at  the  period  of  the  meta- 
morphosis, as  slight  lateral  protuberances  in  the  upper  part 
of  the  compartments ;  from  being  overlapped,  and  therefore 
not  exposed  to  external  influences,  and  from  growing  (as  in 
the  case  of  the  radii)  against  rectangular  indentations  or 
furrows  in  the  adjoining  compartments,  they  generally 
assume  an  extremely  different  appearance  from  the  parietes, 
and  might  naturally  be  thought  to  have  a  very  different 
nature.  But  the  ate  in  all  cases  (as  is  obvious  in  Pachylasma) 
are  nothing  but  the  protuberant  lateral  edges  of  the  com- 
partments, rendered  thin  and  modified  during  growth.  In 
order  that  the  margins  of  the  ate  should  be  received  in  an 
indentation,  the  upper  internal  surfaces  of  the  walls  of  the 
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recipient  compartments  are  thickened  all  round,  excepting 
where  they  receive  the  alae.  This  thickened,  upper,  iutemd 
portion  of  the  walls  or  shell,  together  with  the  alse  them* 
selves,  form  the  part  called  the  sheath.  The  sheath  some- 
times blends  insensibly  into  the  lower  parts  of  the  compart- 
ments, and  then  perhaps  it  would  not  be  thought  to  be  a 
distinct  element ;  but  often  it  is  abruptly  separated  by  an 
overhanging  edge  (see  PI.  9,  fig.  6  6,  9  d ;  PI.  20,  fig.  1  i ; 
PI.  25,  fig.  1,  kO  from  the  lower  part,  and  then  the 
sheath  greatly  complicates  the  internal  appearance,  but 
not  the  essential  structure  of  the  shell.  The  sheath  acts 
beautifully,  like  an  internal  hoop,  in  strengthening  the 
sheU  round  the  orifice,  where  it  is  naturally  weaker  them  at 
the  lower  or  basal  end,  where  it  adheres  to  the  surface  of 
attachment :  in  the  upper  part  of  the  shell,  moreover,  the 
sutures  between  the  compartments  do  not  go  straight 
through,  but  owing  to  the  alae  projecting  and  being  over- 
lapped, are  extremely  oblique ;  or  the  joints,  in  the  language 
of  carpenters,  may  be  said  to  be  broken. 

There  is  one  other  point  of  structure  in  the  shells  of  the 
Balanidde,  more  especially  of  species  like  Balanua  tinHnna^ 
bulum,  which  adds  to  their  apparent  complexity,  namely,  ^ 
that  the  rim  or  orifice  of  the  shell  formed  by  the  upper  ends  * 
of  the  compartments,  projects  considerably  above  the  oper- 
cular valves.  In  a  young  Balanus,  immediately  after  the 
metamorphosis,  the  operculum  is  attached  by  the  opercular 
membrane  all  round  to  the  summits  of  the  compartments, 
and  there  cannot  be  said  to  be  any  orifice  to  the  shell 
itself,  but  only  an  orifice  or  slit  between  the  opercular 
valves ;  but  during  growth,  as  the  compartments  are  added 
to  at  their  basal  edges,  their  upper  ends  are  deserted,  and 
cease  to  enclose  the  sack,  within  which  lies  the  animal's 
body.  Hence  the  upper  ends  come  to  project  freely,  either 
quite  separately  as  in  some  species  of  Pollicipes,  where  they 
cannot  be  said  to  form  an  orifice;  or  more  or  less  united 
into  a  ring  so  as  to  form  an  orifice,  as  in  the  different  species 
of  Balanidae.  It  follows,  that  to  understand  the  real  shape 
of  a  Balanus,  or  rather  of  the  cavity  enclosing  the  animal's 
body,  all  that  part  of  the  shell  which  projects  above  the 
opercular  membrane,  may,  in  imagination,  be  removed  as 
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SO 


domethibg  extraneous,  like  so  many  spines;  not  that  I 
mean  to  say  that  these  points  of  shell  are  dead;  on  the 
contrary,  they  are  often  porose  and  penetrated  by  numerous 
threads  of  corium.  This  upper  part  of  the  shell,  thus  pro- 
duced so  as  to  form  an  orifice,  no  doubt  serves  to  protect 
the  less  strong  and  moveable  operculum. 

Number  and  Arrangement  of  the  Compartments. — I  have 
already  stated  that  the  shell,  in  every  one  of  the  Balanidse, 
consists  of  eight,  six,  or  four  compartments,  or  of  all  fused 
together  into  a  single  piece ;  and  that  the  compartments 
themselves  are  all  constructed  on  the  three  simple  patterns 
of  which  woodcuts  (figs.  1,  2,  3)  have  been  given.  They 
are  arranged  in  a  certain  definite  order.  The  type  arrange- 
ment is  found  amongst  the  Chthamalinae,  as  might  have 
been  expected,  inasmuch  as  this  sub-family  is  so  closely 
related  to  the  ancient  genera  PoUicipes  and  Scalpellum, 
whence  all  the  Thoracic  Cirripedia  may  be  said  to  radiate. 
In  Octomeris  (fig.  4)  the  type-arrangement  of  the  com- 


Octomeris. 


Fig.  6. 
Chthamalus. 


Fig.  6. 
CliamaBsipho. 


Fig.  7. 
Balanos. 


Fig.  8. 
Tetraclita. 


«t,  BoBtnun ;  h,  Roitro-htenl,  c,  Latenl,  J,  Carino-lateral  compartment ;  e.  Carina. 

ital  Mctions  throi 
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Hahfontal  aections  through  the  Shells  of  the  principal  genera  of  Balanido,  showing  the  arrangement 
Mnpartments.    Genera  4, 5,  and  6  belong  to  the  ChtbamaUns ;  7  and  8  to  the  BalaninsB. 


partments,  eight  in  number,  is  well  shown ;  the  rostrum 
and  carina  resemble  each  other,  and  have  alae  on  both 
sides,   and  therefore  are  overlapped  on   both  sides:   the 
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Tostro-lateral  compartments  have  radii  on  both  sides,  and 
therefore  overlap  the  adjoining  compartments  on  both  sides ; 
the  lateral  and  carino-lateral  compartments  have  radii  on 
their  carinal,  and  alae  on  their  rostral  sides ;  and  therefore 
overlap  on  one  side,  and  are  overlapped  on  the  other  side. 
Now  the  shell  of  every  other  sessile  Cirripede  differs,  I 
believe,  from  that  of  Octomeris,  only  in  the  fusion  together 
or  abortion  of  some  of  the  eight  normal  compartments : 
in  one  genus,  however,  Catophragmus,  outer  whorls  of 
small  compartments,  arranged  like  the  lower  valves  in  the 
capitulum  of  PoUicipes,  are  superadded.  The  genus 
Chthamalus  (fig.  5)  differs  from  Octomeris  only  in  the 
carino-lateral  compartments  being  aborted,  (as  will  pre- 
sently be  discussed),  and  hence  has  six  compartments. 
Chamaesipho  (fig.  6)  differs  from  Chthamalus  only  in  the 
rostro-lateral  and  lateral  compartments  being  fused  to^ 
gether;  and  hence  has  only  four  compartments.  In 
Balanus  (fig.  7)  and  the  whole  sub-family  of  the  Balaninse, 
the  rostrum  is  compounded  of  the  true  rostrum,  as  seen  in 
the  type  Octomeris,  and  of  the  two  rostro-lateral  compart- 
ments ;  hence  this  compounded  rostrum  has  radii  instead 
of  alse  on  both  sides,  and  there  are  only  six  compartments. 
TetracUta  (fig.  8)  and  Elminius  differ  from  BiJanus  only  . 
in  having  the  carino-lateral  compartments  absent,  and  pro- 
bably aborted ;  hence  there  are  only  four  compartments. 
Lastly,  in  Fyrgoma,  all  the  compartments  are  blended 
together  into  a  single  piece. 

In  PoUicipes,  the  old  type-form  of  the  whole  order,  and 
in  Scalpellum,  we  have  four  valves,  (answering  to  the  oper- 
culum), surrounding  the  aperture  leading  into  the  sack,  and 
the  valves  below  are  arranged  in  successive  whorls,  with  a 
strong  tendency  to  alternation.  For,  the  rostrum  alternates 
with,  that  is  faces  the  interval  between,  the  two  scuta; 
the  carina  alternates  with  the  two  terga ;  and  the  upper 
Lateral  valves  alternate  with  the  scutum  and  tergum  on 
each  side.  These  four  valves,  namely,  the  carina  and 
rostrum,  which  resemble  each  other  in  structiu^,  and  the 
pair  of  upper  latera,  which  are  larger  than  the  other  lateral 
valves,  together  form  the  uppermost  whorl,  or  that  beneath 
the  scuta  and  terga.     In  the  next  whorl  we  have  the 
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rostro-  and  carino-lateral  valves,  alternating  with  those 
above  them ;  and  beneath  them  there  are  generally  other 
valves,  which  decrease  in  size  and  display  the  same  tendency 
to  alternation.  The  valves  here  just  specified,  namely,  the 
rostrum,  carina,  and  three  pairs  of  lateral  valves,  in  the 
Lepadidse,  are  so  much  larger,  and  are  so  much  more 
commonly  present,  than  the  other  valves  of  the  capitulum, 
that  to  them  alone  I  affixed  special  names.  Now  if  amongst 
sessile  Cirripedes  we  look  to  that  genus,  viz.,  Catophragmus, 
which  comes  in  its  whole  structure  the  nearest  to  PoUicipes, 
one  of  the  Lepadidse,  we  find  (as  in  fig.  4),  firstly,  a  rostrum 
and  carina  resembling  each  other,  and  a  pair  of  lateral  com- 
partments, larger  than  the  other  lateral  pairs;  these  four 
valves  alternating  with  the  opercular  valves :  and,  secondly, 
we  find,  but  forming  part  of  the  same  whorl,  a  pair  of  rostro- 
lateral  and  a  pair  of  carino-lateral  compartments,  which,  just 
as  in  Follicipes,  are  larger  than  the  exterior  and  lower  valves. 
These  lower  little  valves,  I  may  remark,  decrease  in  size  in 
the  successive  whorls,  and  tend  to  alternate  in  position,  just 
as  in  PolUcipes.  Observing  these  several  striking  points  of 
correspondence  in  the  valves,  (and  indeed  in  the  whole 
structure),  of  Catophragmus  and  PoUicipes,  one  is  strongly 
inclined  to  suspect  that  in  Catophragmus,  and  therefore  in 
Octomeris  and  other  sessile  Cirripedes,  although  the  rostro- 
and  carino-lateral  compartments  appear  to  lie  in  the  same 
whorl  with  the  rostrum,  carina,  and  large  lateral  compart- 
ments, yet  that  they  really  belong,  as  in  PoUicipes  and 
ScalpeUum,  to  a  lower  whorl.  Now  if  a  very  young  sheU 
of  Balanus,  immediately  after  the  metamorphosis,  be  ex- 
amined, the  carino-lateral  compartments  wUl  be  found  not 
to  have  been  developed ;  they  first  appear  after  two  or  three 
zones  of  growth  have  been  added  to  the  other  compart- 
ments; bearing  in  mind  that  in  PolUcipes  and  in  Cato- 
phragmus the  lower  whorls  are  added  successively  during 
growth,  we  find  in  this  fact  strong  confirmation  of  the  view 
that  the  carino-lateral  compartments  normally  belong  to  a 
whorl  beneath  that  including  the  rostrum,  carina,  and 
lateral  compartments.  Whether  the  rostro-lateral,  like  the 
carino-lateral  compartments,  are  developed  subsequently  to 
the  others,  I  have  had  no  opportunity  of  ascertaining,  and 
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therefore  cannot  oonfirm  the  above  analogical  conclusion, 
namely,  that  they,  also,  belong  to  a  lower  whorL 

In  the  sub-family  Balanin®,  which  includes  fialanus 
(woodcut  7),  and  TetracUta  (woodcut  8),  the  shell  is  charac- 
terised by  not  having  rostro-lateral  compartments,  and  by 
the  rostrum  having  radii :  now  in  Pachylamna  ^gatiieum^ 
which  undoubtedly  belongs  to  the  sub-family  GhthamalinsB, 
at  a  very  early  age  the  rostro-lateral  compartments  become 
blended  with  the  true  rostrum,  making  a  compound  ros- 
trum, exactly  like  the  rostrum  in  the  Balaninae;  distinct 
evidence  of  a  similar  fusion  is  retained  throughout  life 
(PI.  1 5,  fig.  1)  in  all  three  species  of  Chelonobia,  which  is  un- 
doubtedly a  member  of  the  Balaninae.  Hence,  I  think,  we 
may  conclude  that  in  all  the  genera  of  the  Balaninae  the 
rostro-lateral  compartments  are  probably  not  aborted,  but  are 
blended  with  a  normal  rostrum  (resembling  that  in  wood- 
cuts 4,  6,  6),  making  together  a  compound  rostrum  fur- 
nished with  radii :  it  must,  however,  be  observed  that  I  could 
not  detect  any  actual  evidence  of  this  fusion  in  Balanus, 
even  immediately  after  the  metamorphosis.  In  Chamsesipho 
(woodcut  6),  either  the  rostro-lateral  compartments  attain  a 
most  unusual  breadth,  or,  as  is  more  probable,  they  have 
become  confluent  with  the  lateral  compartments,  which  in  the 
Lepadidae  seem  to  be  the  most  persistent  of  all  the  lateral 
valves.  In  such  genera  as  Tetraclita  and  Chthamalus^  in  which 
the  carino-lateral  compartments  are  absent,  they  may  be 
fused  with  the  lateral  compartments  or  with  the  carina ;  but 
seeing  that  they  are  normally  developed  later  than  the  other 
valves,  it  appears  to  be  the  simplest  theory  to  assume,  until 
the  contrary  be  proved,  that  they  are  aborted.  Finally,  the 
somewhat  unexpected  conclusion  that  the  shell  (not  includ- 
ing the  operculum)  of  sessile  Cirripedes  normally  consists  of 
eight  valves,  four  belonging  to  an  upper  whorl,  and  four 
to  a  lower  whorl,  all  forced  into  a  single  ring,  and  often 
more  or  less  fused  together,  though  not  strictly  proved,  is 
rendered  highly  probable.  I  will  only  further  add,  that 
the  Basis  perhaps  represents  several  whorls  of  the  small 
valves  or  scales  on  the  peduncle  of  PoUicipeSi  fused  together; 
the  comparison  of  the  basis  vfdth  the  calcareous  cup, 
forming  the  lowest  portion  of  the  peduncle  in  Lithotrya, 
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which  has  been  made  by  some  authors,  I  do  not  think  is 
very  accurate,  as  the  cup  in  Lithotiya  seems  to  have  a 
special  relation  to  the  boring  habits  of  that  genus. 

Structure  of  the  individual  compartments. — If  the  basal 
margin  of  a  compartment,  for  instance,  of  Balanua  tintin^ 
nabulum,  be  examined,  it  appears 
sufficiently   complicated,    being  ^-d- 

oomposed  of  an  outer  and  inner 
lamina,  separated  by  longitudi- 
nal septa,  which  are  denticulated 
at  their  bases;   and  the  tubes  e    e    c    e    c 

formed    by    these   longitudinal     m  B!uiJ^i^^!i^ 
septa    are    crossed    by   trans-     gito£niiMpu!!u^i!itinglS^'i^^a^^ 
verse  septa.    On  the  other  hand,     SSfied™""'  "''^  "^^  ^  ''"''■ 
in  some  cases,  as  in  the  genera 

Chthamalus  and  Elminius,  each  compartment  consists 
of  a  simple  shelly  layer.  These  two  extreme  states  gra- 
duate into  each  other:  we  have,  firstly,  on  the  internal 
surface,  quite  irregular  points  and  ridges;  these  become 
regular,  causing  the  internal  surface  to  be  longitudinally 
ribbed ;  then  these  ribs  themselves  become  finely  furrowed 
on  their  sides  and  at  their  lower  ends,  producing  sharp, 
minute  ridges,  the  ends  of  which  I  have  called  the  den- 
ticuli ;  and,  lastly,  some  of  the  denticuli  on  the  adjoining 
longitudind  septa  become  united  into  a  solid  layer,  forming 
the  internal  lamina  of  the  wall.  These  denticuli  do  not 
generally  cover  the  whole  surface  of  the  longitudinal  ribs, 
but  leave  a  portion  near  the  outer  lamina  of  the  compart- 
ment smooth.  The  denticulated  ends  of  the  longitudinal 
septa  project  beyond  the  basal  edge  of  both  the  outer  and 
inner  laminae,  and  enter  the  mouths  of  the  tubes  (where 
such  occur)  in  the  basis,  and  thus  strengthen  the  shell. 
The  whole  of  the  internal  lamina  generally  is  more  or  less 
striated  longitudinally,  thus  displaying  its  origin  from  the 
union  of  the  inner  edges  of  the  longitudinal  septa.  I  need 
only  fmi^ber  remark  that  on  the  internal  surface  of  the  outer 
lamina,  between  the  main  longitudinal  septa,  there  are 
generally  (as  in  the  woodcut)  smaller  longitudinal  ridges, 
which  do  not  reach  the  inner  lamina,  ajid  on  this  account 
alone  are  not  called  septa. 
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Tubes  are  formed  by  the  longitudinal  septa,  between  tbe 
outer  and  inner  laminse.  These  tubes  are  almost  square,  and 
are  occupied  by  threads  of  corium,  which  enter  at  pores 
left  open  between  the  edge  of  the  compartment  and  that  of 
the  basis  on  which  it  rests.  The  tubes  extend  high  up  the 
compartments;  but  in  the  uppermost  part  they  are  generally 
cut  off  by  thin^  transverse,  calcareous  septa,  deposited  by 
the  ends  of  the  threads  of  corium ;  a  cancellated  structure 
being  thus  produced.  Or  the  uppermost  part  of  each  tube 
becomes  filled  up  solidly  with  compact  shelly  layers,  which 
are  always  first  thrown  down  on  the  side  of  the  tube  facing 
the  outside,  and  thus  greatly  strengthen  the  shell:  in 
several  instances,  as  in  Balanua  per/bratus  and  Tetradita 
pcrosa^  in  which  the  disintegration  of  the  upper  part  of  the 
shell  is  a  necessary  element  in  its  growth  for  the  enlarge* 
ment  of  the  orifice,  these  filled  up  tubes  become  exposed. 
In  Coronula  and  Tubicinella,  the  tubes  in  their  upper 
parts  are,  I  believe,  crossed  only  by  transverse  membranous 
septa. 

Jnomalies  and  exceptions. — In  Tetraclita  (PI.  10,  fig.  ly, 
1  h)  from  the  branching  of  the  longitudinal  septa,  several  irre- 
gular rows  of  tubes  are  formed.  In  certain  varieties  of 
Balanus  balanoides  (PI.  7,  fig.  2d),  and  in  B.  cariosus 
(PI.  7,  fig.  3  d),  slight  branching  ridges  on  the  internal 
surface  of  the  walls,  seem  to  answer  to  the  longitudinal 
septa,  and  produce,  during  the  downward  growth  of  the 
shell,  extremely  irregular  cells,  and  short  tubes.  In  Balanus 
vinaceus  (PI.  2,  fig.  7  d)^  the  internal  lamina,  instead  of 
being  solid,  as  in  every  other  species,  is  left  cancellated,  and 
thus  betrays,  much  more  plainly  than  usual,  its  origin  -in 
the  united  denticuli  of  the  adjoining  longitudinal  septa.  In 
Balanus  porcatus,  between  the  main  longitudinal  septa, 
there  are  (PL  6,  fig.  4  e)  what  may  be  called  rudimentary 
and  disconnected  longitudinal  septa.  In  Coronula  and  its 
allies  (PL  16,  fig.  6,  and  PL  17,  fig.  4  c)  it  is  the  outer 
lamina  of  the  compartment  which  is  anomalous ;  for  in  the 
two  or  three  lower  zones  of  growth,  it  forms  only  a 
ledge  on  each  side  of  the  longitudinal  septa ;  which  ledges, 
higher  up,  become  confluent,  and  so  form  an  ordinary  outer 
lamina.     In  Coronula,  also,  the  wall  of  each  compartment 
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(see  transverse  section,  PI.  1 6^  figs.  5, 7)  is  very  remarkable 
from  being  deeply  folded,  the  folds  being  on  their  internal 
faces  firmly  calcUied  together,  and  on  their  external  faces 
closely  pressed  together  (often  with  a  neatly  serrated 
suture),  so  that  the  whole  nature  of  the  shell  might  be,  as 
has  happened,  easily  quite  misunderstood ;  and  the  walls  be 
considered  as  very  thick,  instead  of  being,  as  is  really  the 
case,  very  thin.  In  Ghelonobia  (PI.  15,  fig.  1),  however, 
the  walls  are  truly  of  such  great  thickness,  that  the  nature 
of  the  relative  parts  might  likewise  be  misunderstood ;  in 
this  genus  the  ovarian  tubes  enter  the  walls,  extending  up 
between  the  longitudinal  septa,  or,  as  they  may  here 
be  more  naturally  called,  the  radiating  septa.  I  will  specify 
a  few  more  peculiarities  worthy  of  remark : — in  some  species 
of  the  sub-genus  Acasta,  clefts  are  left,  covered  only  by 
membrane,  on  the  lines  of  suture  (PI.  9,  figs.  7a,Sa),  between 
the  compartments^  just  above  the  basis;  and  in  other 
species  the  basis  is  perforated  by  numerous  membrane- 
covered,  minute  orifices.  Tn  Platylepas,  each  compartment 
has  one  deep  inward  fold  (PL  17,  fig.  1),  somewhat  analo- 
gous to  the  three  folds  in  Coronula ;  this  fold  is  produced 
into  an  internal  mid-rib,  supporting  and  rendering  convex 
the  membranous  basis;  in  this  genus,  also,  the  rostrum, 
owing  to  its  mid-rib,  is  generally  thrust  a  little  on  one  side, 
and  the  shell  thus  rendered  asymmetrical.  In  CAamasipio 
acutdlifarmis  the  shell  is  symmetrically  perforated  (PL  19, 
fig.  4  a)  by  four  apertures.  Lastly,  in  Chthamalus  Heinbeli 
and  intertewtuSj  after  a  certain  age,  the  basal  edges  of  the 
walls  become  inflected,  and  continue  to  grow  inwards 
till  they  entirely  take  the  place  of  th^  true  membranous 
basis. 

Radius. — ^This  term,  as  we  have  seen,  is  applied  to  that 
side  of  the  compartment,  the  growth  of  which  is  modified^ 
by  abutting  against  and  overlapping  the  adjoining  compai-t- 
ment.  Hence  the  structure  of  the  radius  is  essentially  the 
same  with  that  of  the  parietal  portion  of  the  compartment. 
When  best  developed,  as  mBalanus  tintinnabulum,  the  radius 
consists  of  an  outer  and  inner  lamina,  separated  by  denticu- 
lated septa,  extending  in  horizontal  lines  parallel  to  the 
basis^  and  is  consequently  perforated  by  minute  tubes  or 
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pores.    The  tubes  liecome  filled  up  solidly  madi  more 
commonly  than   do  the  parietal  tubes;    and  the  inner 
lamina,  in  such  cases,  is  hardly  distinct  from  the  outer 
lamina.    The  denticuli  often  fail,  or  are  present  only  on 
the  lower  sides  of  the  septa ;  and  very  frequently  the  edge 
of  the  radius  can  only  be  said  to  be  ere- 
Fig.  10.         nated.     Notwithstanding  these  frequent 
*  '        anomalies,  if  a  series  of  species  and  genera 

be  taken,  it  is  certain  that  there  is,  as 
might  have  been  expected,  a  close  rela- 
tionship in  internal  structure,  between  the 
radii  and  the  parietes.  The  edge  of  the 
'  ^  ^        radius    is  received    in    a   shght  furrow 

(generally  marked  like  a  seal,  with  the 
jtoi-M  fi.iiwMi«  impression  of  the  denticulated  septa)  m 
l^i'Tp^i^  the  opposed  compartment :  sometimes  the 
SSiiiit™  outer  edge  or  lid  of  the  recipient  furrow, 

is  so  broad  as  to  give  the  false  appearance 
of  a  radius  having  been  developed,  at  least  in  the  lower 
part  of  the  shell,  on  both  sides  of  the  suture.  A  crest  t^ 
corium  runs  into  each  suture  between  the  edge  of  the 
radius  and  the  furrow  in  the  opposed  compartment ;  and 
when  the  radius  is  permeated  by  pores  (as  in  woodcut  10), 
threads  of  corium  branch  off  this  crest,  and  enter  the  pores. 
In  the  lower  part  of  the  shell,  these  crests  of  corium  project 
from  the  corium  forming  and  surrounding  the  sack ;  but  in 
the  upper  part  of  the  shell,  above  the  opercular  membrane, 
and  therefore  above  the  sack,  the  corium  is  produced  up 
each  line  of  suture  as  a  separate  ribbon.  In  proportion  as 
these  ribbons  extend  more  or  less  near  to  the  summit  of 
the  shell,  so  do  the  edges  of  the  radii  continue  to  be  added 
to,  to  a  greater  or  less  height  from  the  basis;  and  con- 
sequently their  summits  become  less  or  more  oblique. 

Peculiarities  in  the  Structure  of  ike  Radii- — In  some  of 
the  species  of  TetracUta,  in  which  genus  the  walls  consist  of 
several  rows  of  tubes,  Uie  radii  are  likewise  perforated  by 
several  rows;  and  in  some  of  the  other  species  (PI.  10, 
fig.  1  h),  the  edge,  or  disarticulated  surface  of  the  radius, 
is  marked  by  uregularly  branching  ridges;  and  these 
evidently  correspond  with  the  branching  septa  or  ridges  of 
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the  wall.  In  Chelonobia,  the  outer  lamina  of  the  radius^ 
as  well  as  of  its  recipient  furrow,  is  of  extraordinary  thick- 
ness; and  this  lamina,  in  C.  testudinaria  (PL  14,  fig.  1  a,  6, 3, 
and  PI.  16,  fig.  1,/),  is  modelled  into  sharp  transverse 
ridges  and  valleys.  In  the  Chthamalinse,  the  radii,  like  the 
parietes,  are  simply  solid ;  and  apparently  in  consequence, 
for  the  sake  of  strengthening  the  sutures,  the  edges  of  the 
radii,  and  of  the  recipient  furrow  in  Octomeria  (PI.  20, 
fig.  3  a)  and  in  Chthamalua  dentatus  and  Hefiibeli  (PI.  18, 
fig.  8  i,  5  a),  are  neatly  dentated.  In  some  other  species 
of  Chtham^us  (PI.  19,  fig.  1  a),  the  radii  present  a  slight 
modification  of  this  structure,  the  sutures  being  formed  by 
oblique  interfolding  laminae.  In  the  radii  of  Coronula  and 
Tubicinella,  there  is  a  peculiarity,  in  apparent  connection 
with  the  fact,  that  in  these  genera  the  parietal  tubes  are 
not  crossed  by  transverse  calcareous  septa,  namely,  that 
the  pores  by  which  the  radii  are  permeated  keep  unclosed 
throughout  their  length,  and  open  into  a  special  longitudinal 
tube  (PL  16,  fig.  7,  d'),  which  runs  along  that  margin  of  the 
wall,  whence  the  radius  arises.  In  Coronula  the  wall  is  of 
extreme  thinness,  and  in  conformity  so  is  the  true  radius ; 
but  that  the  shell  might  not  thus  be  rendered  very  weak, 
complementary  or  pseudo«radii  are  developed  on  their  inner 
sides  (PL  16,  fig.  7,  adjoining  the  true  radii  kd^  cd,  and 
shaded  by  distant  convex  lines).  Even  in  the  allied  genus 
Xenobalanus,  in  which  the  whole  shell  tends  to  become 
rudimentary,  traces  of  these  pseudo-radii  (PL  17,  fig.  4id,d) 
can  be  detected.  In .  Coronula,  though  the  radii  (PL  16, 
fig.  7,  kd,  cd)  are,  by  the  above  special  means,  rendered 
thick,  and  though  the  alae  also  are  thick  (co", do"),  yet 
together  they  do  not  equal  in  thickness  the  folded  walls;  and 
consequently,  there  is  left  between  the  radii  and  alae  square 
chambers  (v)>  occupied  by  the  branching  ovarian  tubes. 

Ala. — ^These  project,  generally  abruptly,  from  the  sides 
of  the  upper  part  of  the  compartments ;  they  appear  from 
the  first  growth  of  the  shell ;  they  are  overlapped  by  the 
radius  and  by  part  of  the  wall  of  the  adjoining  compart- 
ment; they  are  thinner,  and  have,  owing  apparently  to 
being  overlapped,  a  very  difierent  aspect  from  the  parietal 
portion .;  but  they  do  not  differ  firom  it  in  essential  nature. 
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They  are  solid,  that  is,  they  are  never  permeated  by  pores ; 
but  their  edges  are  generally  crenated,  and  there  is,  in 
some  cases,  as  in  Chelonobia,  sufficient  evidence  that  these 
crenations  answer  to  the  horizontal  septa  on  the  edges 
of  the  radii  (also  often  reduced  to  mere  crenations),  and 
consequently,  likewise,  to  the  longitudinal  septa  of  the  pa- 
rietes.  In  Coronula  the  edge  of  each  ala  consists  of  a 
medial  ridge,  sending  off  denticulated  septa  on  both  sides, 
and  is  therefore  anomalous  as  compared  with  the  alse  in 
other  genera,  but  corresponds  in  structure  with  the  simi- 
larly anomalous  radius  of  Coronula.  In  order  to  allow  of 
the  growth  of  the  edge  of  the  ala,  a  fine  thread  of  corium  runs 
up  the  narrow  furrow  in  which  the  edge  is  lodged,  proceed- 
ing from  the  corium  of  the  sack.  In  proportion  as  this 
thread  runs  up  higher  or  lower,  so  are  the  summits  of  the 
alse  rendered,  during  growth,  less  or  more  oblique. 

Sheath. — ^As  the  compartments  overlap  each  other,  the 
edges  of  the  alae  would  have  projected,  and  the  inner  sur- 
face of  the  orifice  of  the  shell  would  not  have  been  smooth 
and  rounded,  had  not  that  part  of  each  wall,  which  does 
not  overlie  an  ala,  been  thicKened  so  as  to  allow  of  the 
formation  of  a  shoulder  or  indentation,  against  which  the 
edge  of  the  ala  fits  and  abuts.  The  thickened  portions,  and 
the  alae  themselves,  together  form  the  sheath,  of  which  the  use 
seems  to  be  to  strengthen,  like  a  broad  internal  hoop,  the 
upper  part  of  the  shell  round  the  orifice,  where  naturally  it 
is  weak.  The  sheath  is  composed  of  successive,  fine,  shelly 
layers,  which  extend,  as  the  shell  is  added  to  at  the 
basal  margin,  lower  and  lower  down  on  the  inner  surface 
of  the  walls.  The  lower  edge  of  the  sheath  either  simply 
projects  a  little  inwards,  or  more  commonly  is  formed  into  a 
sharp  depending  ridge,  as  represented  in  fig.  1,  k',  PI.  25.  In 
some  species  of  Pyrgoma  (PI.  13,  fig.  2  b),  the  sheath  reaches 
nearly  to  the  bases  of  the  compartments ;  and  in  Chelonobia 
(PI.  14,  fig.  ^ece\  the  inner  layer  of  shell  surrounding  the 
sack,  which  seems  to  correspond  more  nearly  to  the  sheath 
than  to  the  inner  lamina  of  the  walls,  actually  rests  on  the 
basal  membrane.  The  opercular  membrane  is  generally, 
but  not  invariably,  attached  only  a  little  way  above  the  lower 
edge  of  the  sheath :  at  each  exuviation,  a  new  opercular 
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membrane  is  formed,  and  is  attached  to  the  next  lower  zone 
of  the  sheath;  the  old  membrane  being  cast  off,  but  a 
circular  slip  of  it  is  left,  investing  the  last  zone.  Hence 
the  whole  upper  part  of  the  sheath  above  the  opercular 
membrane,  comes  to  be  thus  invested ;  and  is  marked  by 
circular  lines,  one  above  the  other,  caused  by  the  successive 
exuviations.  This  investing  membrane  often  supports  rows 
of  minute  bristles,  directed  upwards.  Generally,  a  film  of 
shell  is  deposited,  at  the  period  of  the  formation  of  each 
new  opercular  membrane,  on  that  part  of  the  sheath  which 
lies  immediately  beneath.  This  innermost  film  or  thin 
layer  of  shell,  on  the  lines  of  suture  between  the  compart- 
ments, breaks  joint,  at  least  in  some  cases,  with  the  under- 
lying shelly  layers, — that  is,  the  suture  in  this  last-formed 
film  does  not  lie  exactly  over  the  suture  in  the  subjacent 
layers  of  the  sheath.  In  Tubicinella,  the  sheath  extends 
down  close  to  the  basis ;  and  what  is  unique  in  this  one 
genus,  the  opercular  membrane,  gradually  thinning  out 
downwards,  closely  adheres  to  the  whole  inner  surface  of 
the  shell.  In  Tubicinella  and  in  Xenobalanus  (PI.  17, 
fig.  4  6),  the  sheath  separates  easily  into  separate  successive 
rims  of  shell ;  and  this  structure  evidently  is  for  the  sake 
of  facilitating  the  breakage  of  the  upper  end  of  the  shell, 
which,  as  we  shall  presently  see,  is  necessary  to  allow  of  the 
increase  in  size  of  its  orifice. 

Basts. — This,  in  several  genera  and  species,  is  composed 
of  simple  membrane,  and  consists  of  successive,  concentric, 
circular  slips,  added  round  the  outside,  at  each  period  of 
growth.  In  some  species  of  Tetraclita  and  Balanus  the 
basis  is  calcareous,  but  diaphanous,  very  thin,  smooth,  or 
somewhat  granulated.  In  other  cases  it  consists  of  a  single 
calcareous  lamina, either  smooth,  or  with  ridges  radiating  from 
its  centre ;  it  is  formed  of  two  laminae,  (as  is  most  usual  in 
Balanus,)  separated  by  radiating  septa.  These  septa,  as  well 
as  the  radiating  ridges  in  the  case  of  the  single  lamina,  are 
homologous  with  the  longitudinal  septa  of  the  parietes. 
The  denticulated  ends  of  the  latter  enter  the  mouths  of  the 
tubes  formed  by  the  radiating  septa  of  the  basis :  threads  of 
corium  pass  between  the  denticuli  of  the  parietal  septa,  and 
thus  enter  the  basal  tubes.     The  ends  of  these  threads  of 
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corium  generally  deposit  transverse  calcareous  septa,  exactly 
as  wilbin  tlie  parietal  tubes.     When  the  basis  is  thick  the 
septa  themselves  (ccc)  between  the  proper  basal  tubes,  be- 
come porose,  (or  rather  cancellated,) 
Kg.  11.  and  they  sometimes  expand  into  a 

,       ,      ,  very  thick,  cancellated  layer,  sepa- 

*  *     rating  the  outer  lamina  (a)  of  the 

basis  from  the  proper  basal  tubes, 
which  always  he  close  under  the 
inner  lamina  {b).    This  structure 
differs  only  slightly  from  that  seen 
FortiiNi  or  tdpe  of  iwi.  or     in   the    parietes   of  Tetraclita,    in 
bBin"  "i'"Z^«  tipi^^il     which  the  branching  of  the  lonp- 
lXiiBV»j£™""*"" "'      tudinal    parietal   septa,    produces 
thick  walls,  formed  of  several  rows 
of  tubes  or  pores.   With  respect  to  peculiarities  in  structure 
of  the  basis,  Balanua  lavts  offers  the  most  remarkable  case; 
for  here,  in  specimens  which  have  grown  crowded  together, 
the   whole    interior    appears   sometimes   to   have   become 
too  much  elongated  or  too  deep  for  the  animal's  body,  and 
consequently  the  lower  part  of  the  deeply-concave  basis 
has  been  filled  up  (Fl.  4,  fig.  2  a)  by  thin,  irregular,  cal- 
careous diaphragms.     In  elongated  specimens,  also,  of  So' 
lanus  balanoidet,  the  shell  sometimes  appears  to  have  grown 
too  long  for  the  animal's  body ;  but  in  this  case  the  mem- 
branous  basis  becomes  extremely  convex  inwards ;  it  still 
reaches  the  basal  edges  of  the  parietes  all  round,  but  in  the 
middle  it  is  raised  high  above  the  surface  of  attachment ;  yet 
sometimes  threads  of  the  cementing  tissue  depend  from  the 
middle  part  to  the  surface  of  attachment.     In  Balanua 
terebratua  (PI.  8,  fig.  2  a,  2  b),  and  in  some  species  of  Acasta, 
the  basis  is  riddled,  as  previously  stated,  by  numerous, 
minute,  membrane-covered  orifices.     In  B.  declivi*  the 
membranous  basis  is  always  extremely  oblique,  owing  to 
the  rostral  end  of  the  shell  being  twice  as  high  as  the  carinal 
and  opposite  end. 

Regarding  the  very  remarkable  means  by  which  the 
basis  of  sessile  Cirripedes  is  cemented  to  the  surface  of 
attachment,  it  will  be  convenient  to  defer  for  a  little  the 
description,  on  account  of  its  necessary  length. 
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Opercular  Valves. — ^These  are  situated  on  each  side  of 
the  slit  or  orifice  leading  into  the  sack ;  from  their  shape, 
their  powers  of  movement,  their  separation  by  flexible 
membrane  from  the  shell,  to  which  they  serve  as  a  lid, 
they  appear  at  first  as  if  they  constituted  an  element  very 
distinct  from  the  shell  itself,  but  this  is  not  the  case.  They 
are,  together  with  the  opercular  membrane,  as  essentially  as 
the  whole  of  what  is  externally  visible,  a  part  of  the  modified 
carapace,  of  which  they  occupy  the  upper  or  posterior  extre- 
mity: from  tracing  the  metamorphoses, or  even  by  comparison 
of  a  Balanus  with  Pollicipes,  there  can  be  no  doubt  of  the 
truth  of  this  conclusion.  The  opercular  valves  are  four  in 
number, — a  pair  of  scuta  and  a  pair  of  terga ;  but  the  latter 
in  Coronula  diadema  and  regiruse^  are  either  aborted  or  re- 
presented by  a  mere  rudiment ;  and  in  Xenobalanus  both 
scuta  and  terga  are  quite  absent.  In  several  cases,  more 
especially  in  the  genus  Pyrgoma  {PI.  13,  fig.  1  h\  the 
scutum  and  tergum  on  each  side  are  calcified  together,  so 
that  sometimes  not  even  a  trace  of  the  line  of  junction  can 
be  discovered.  In  most  cases  the  scutum  is  fijrmly  united, 
being  articulated  in  a  manner  presently  to  be  described,  to 
the  tergum ;  but  in  Ck>ronula,  Tubicinella  (PI.  17,  fig.  3  c)^ 
and  Platylepas,  the  ends  of  these  valves  are  simply  approxi- 
mated. 

Scuta. — ^These  valves  are  important,  inasmuch  as  the 
animal's  body  is  attached  to  them;  in  PI.  25,  fig.  1,  the 
broken  line,  surrounding  a,  i,  shows  where  the  body  has 
been  cut,  in  removing  the  scutum  on  the  near  side,  the 
other  scutum,  S,  being  left  articulated  to  the  tergum,  T. 
In  shape  the  scuta  are  generally  sub-triangular ;  but  in  some 
species  of  Pyrgoma  and  in  Chelonobia,  &c.  they  are  much 
elongated.  The  lines  of  growth  are  usually  prominent ;  and 
along  the  occludent  margins  the  alternate,  or  sometimes  every 
third  or  fourth  line,  is  developed  into  a  knob,  which  pro- 
duces a  serrated  edge,  serving  to  lock  the  two  opposed  valves 
together;  there  is,  however,  no  trace  of  this  structure  in 
Cioronula  and  Tubicinella.  In  some  species  of  Pyrgoma,  a 
ledge  of  considerable  breadth  (PI.  13,  fig.  3e,  &c.)  is  de- 
veloped along  the  occludent  margins  of  the  two  scuta,  as 
well  as  of  the  two  terga,  giving  them  an  anomalous  struc- 
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ture.  The  Terga  differ  considerably  in  outline  in  the  diffe- 
rent genera  and  species :  their  shape  approaches  more  nearly 
to  a  triangle  than  to  any  other  regular  form ;  but  there  is 
generally  a  projection  or  spur  on  the  basal  margin,  on  the 
side  towards  the  scutum.  In  some  species  of  Pyrgoma,  the 
tergum  is  of  so  irregular  a  shape  as  to  defy  description. 
In  most  cases,  a  longitudinal  depression  or  furrow  runs 
down  the  valve,  from  the  apex  to  the  extremity  of  the 
spur ;  and  it  not  rarely  happens  that  the  sides  of  this  furrow 
become  folded  inwards  and  almost  closed.  The  spiu*  pro- 
bably answers  to  the  basal  point  of  the  usually  sub-rhom- 
boidal  tergum  in  Pollicipes  and  Scalpellum.*  The  tips  of 
the  terga  in  some  species  of  Balanus,  &c.,  are  specially 
modified  into  sharp  points  or  beaks  (PI.  2,  fig.  8  d,  3  d\ 
bowed  a  little  inwards,  and  projecting  considerably  above 
the  tips  of  the  scuta ;  this  is  effected  by  the  medial,  upper- 
most part  of  the  valve  being  internally  thickened  and 
hardened,  and  then,  by  the  disintegration  of  the  two  margins 
and  the  external  surface,  the  internal  modified  portion  be- 
comes exposed.  The  whole  valve,  also,  at  least  in  such 
cases  as  in  Balanus  psiftacus,  appears  to  be  forced  slowly 
upwards  in  the  articular  furrow  of  the  scutum.  I  am 
assured,  by  a  competent  observer,  that  the  beaks  of  the 
terga  in  J9.  porcattis  can  give  an  object  placed  within  the 
orifice  of  the  shell  a  sharp  tap. 

The  scutum  and  tergum,  with  the  few  exceptions  above 
stated,  are  articulated  together  at  a  large  or  open  angle. 
The  articulation  {see  PI.  11,  fig.  5  b,  e?,  d,  and  fig.  6^,  c)  is 
effected  by  the  margin  of  the  tergum  being  a  little  inflected, 
and  lodged  in  a  furrow  in  the  margin  of  the  scutum.    This 

*  In  comparing  the  Tergum  of  one  of  the  Balanidse  with  that  of  a  topical 
member  of  the  Lepadid®,  for  instance,  that  of  Balanus  with  that  of  Folhcipes, 
apex  corresponds  with  apex :  the  extremity  of  the  spur  in  Balanus  corresponds 
with  the  basal  point  of  tne  whole  valve  in  roUicipes :  the  scutal  margin,  (which 
in  Balanus  homologicallj  extends  down  to  tlie  extremity  of  the  spur),  corres- 
ponds with  the  scntal  margin  of  Pollicipes:  the  carinal  margin  in  Balanus 
corresponds  with  the  upper  carinal  margin  in  Pollicipes :  the  Iwsal  margin  of 
Balanus  on  the  carinal  side  of  the  spur,  corresponds  with  the  lower  carinal 
margin  in  Pollicipes :  lastly,  (and  this  is  the  chief  difference),  in  Balanus  there 
is  no  appreciable  occludent  margin,  the  apex  of  the  valve  being  brought  close 
to  the  upper  angle  of  the  scutal  margin;  in  Chthamalus,  however,  there  is 
yet  left  some  remnant  of  an  occludent  margin, — which  margin  in  Pollicipes  is 
conspicuous. 
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furrow  in  the  scutum  has  its  further  border  generally  pio- 
minent  and  often  reflexed  or  curved  over ;  I  have  called  it 
the  articular  ridge;  it,  also,  is  lodged  in  a  furrow  in  the 
upper  part  of  the  tergum,  which  again  is  bordered  by  a 
ridge,  viz.,  the  articular  tergal  ridge.  So  that  in  both 
scutum  and  tergum  there  is  an  articular  furrow,  bordered 
in  each  CAse,  on  one  side  by  the  margin  of  the  valve,  and  on 
the  other  side  by  the  so-called  articular  ridge.  In  Chelonobia 
(PL  14,  fig.  1  d)  the  articular  ridge  of  the  scutum  is  horny. 
When,  as  often  happens,  the  scuta  and  terga  have  been 
much  worn,  the  manner  of  their  articulation  (PI.  18,  fig.  1  a) 
is  pretty  well  shown  even  from  the  outside ;  in  this  case 
their  external  appearance  is  very  different  from  what  it  is 
in  those  individuals  (fig.  1  c)  of  the  same  species,  which 
have  not  suffered  disintegration.  This  articulation  of  the 
scuta  and  terga  is  prefigured  amongst  the  Lepadidse,  in 
Pollicipes  mitella,  and  in  Lithotrya. 

The  scuta  are  brought  together  by  a  short,  strong, 
straight,  adductor  muscle  (PI.  25,  fig.  1  a) ;  its  attachment 
leaves  (with  very  few  exceptions,  as  in  Tubicinella)  a 
rounded  impression,  or  even  pit,  on  the  under  side  of  the 
valve  in  its  upper  part.  This  pit  is  frequently  bounded,  on 
its  lower  side,  by  a  sharp  ridge,  which,  though  not  in  actual 
connexion  with  the  adductor  muscle,  I  have,  for  convenience 
sake,  called  the  adductor  ridge ;  it  serves  apparently  to  give 
support  to  the  animars  body;  in  some  few  cases  (as  in 
B.  psittacua,  PI.  2,  fig.  3  e)  it  is  confluent  at  its  upper 
end  with  the  articular  ridge,  and  converts  the  whole  basi- 
tergal  corner  of  the  valve  into  a  deep  cavity.  In  some  of 
the  species  of  Pyrgoma  (PI.  12,  fig.  5  c,  7  ^),  and  in  some 
varieties  of  Creusia,  this  adductor  ridge  is  enormously  deve- 
loped, so  as  to  depend  far  beneath  the  true  basal  margin, 
or  that  to  which  the  opercular  membrane  is  attached.  At 
the  basi-tergal  corner  of  the  valve,  there  is  generally  a  small 
pit  or  impression,  and  sometimes  distinct  crests,  for  the 
attachment  of  the  lateral  depressor  muscle.  At  the  rostral 
end  there  is,  also,  a  small  cavity  formed  by  the  overfolding 
of  the  occludent  margin  (rarely  furnished  with  crests)  for  the 
attachment  of  the  rostral  depressor  muscle.  In  the  Terga, 
at  the  basi-carinal  comer,  there  are  usually  crests,  though 
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sometimes  feebly  developed,  for  the  attachment  of  the  tergal 
depressor  muscle.  But  in  Chelonobia,  Coronula,  Tubicinella, 
Platylepas,  and  in  some  other  cases,  there  are  no  crests. 
The  crests,  when  well  developed,  are  furnished  with  rectan- 
gular sub-crests  or  denticuli  on  both  sides;  in  fact  they 
resemble,  and  are  probably  homologous  with,  the  denticulated 
ribs  or  septa  in  the  parietes,  radii,  and  basis.  Altogether 
the  scuta  and  terga  are  attached,  as  far  as  muscles  are  con- 
cerned, to  the  shell  and  sack,  by  three  longitudinal  pairs. 

Growth  of  the  whole  Shelly  and  its  Microscopical  Structure. 
— The  opercular  valves  are  added  to  along  their  basal 
margins  alone;*  the  animal's  body,  together  with  the 
several  muscles,  becoming  attached  at  each  period  of  growth 
lower  and  lower  down  to  the  valves;  this  no  doubt  is 
effected  by  the  absorption  of  the  upper  surfaces  of  the 
muscles,  and  the  formation  of  new  fasciae  on  their  lower 
surfaces.  The  opercular  membrane,  which,  though  thin 
and  flexible,  forms  part  of  the  general  outer  surface  of 
the  animal  as  much  as  does  any  portion  of  the  rigid  shell, 
with  which  indeed  it  is  strictly  homologous,  is  periodically 
moulted,  together  with  the  integuments  of  the  whole  included 
animal.  The  new  opercular  membrane  is  of  course  each 
time  formed  a  little  larger  than  the  old  one.  In  Coronula 
and  Tubicinella,  however,  several  successive  opercular 
membranes  are  preserved  one  over  the  other,  and  the  out- 
side membrane  gradually  disintegrates ;  in  these  cases  the 
undermost  opercular  membrane  is  formed  wrinkled  and 
considerably  too  large,  so  as  to  allow  of  being  stretched, 
before  it  is  finally  cast  off.  In  Tubicinella,  the  opercular 
membrane  runs  down,  adhering  to  the  inner  surface  of  the 
shell,  to  nearly  the  basis,  and  hence  during  the  diametric 
growth  of  the  shell,  it  is  longitudinally  split,  and  is  repaired 
by  slips  of  new  membrane,  which  resemble  the  radii  in 
form  and  in  direction  of  the  lines  of  growth. 

The  basis  is  added  to  only  round  the  circumference,  and 

*  In  some  species  of  Pyrgoma,  the  ledge  {limbus  oeeludetu)  which  is  added 
along  the  occlndent  margin  of  both  scuta  and  terga,  and  in  some  species  of 
Balanus  a  narrow  rim,  or  sll^Iit  protuberance  which  is  added  along  the  carina! 
margin  of  the  terga,  offer  unimportant  exceptions  to  the  rule,  tlut  the  oper- 
cular valves  grow  only  at  their  oasal  margins. 
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hence  increases  in  diameter,,  and,  when  concave,  in  depth. 
The  compartments  grow  at  their  basal  margins,  where  they 
are  in  contact  with  the  basis ;  hence  the  shell  is  added  to  in 
height,  and,  owing  to  the  outward  inclination  of  the  com- 
partments, also,  in  basal  diameter ;  but  the  compartments 
likewise,  in  most  cases,  grow  along  both  lateral  margins, 
that  is,  on  the  edges  of  the  radii  and  alse ;  and  hence  the 
upper  part  of  the  shell,  also,  increases  in  diameter.  The 
orifice  of  the  shell,  moreover,  thus  becomes  enlarged.  In 
some  cases  the  shell  is  destitute  of  radii,  only  sutures  being 
present,  that  is,  the  compartments  do  not  grow  laterally;  and 
sometimes,  as  in  the  whole  genus  Pyrgoma,  there  are  not  even 
sutures,  the  compartments  having  been  fused  together :  in 
both  these  cases,  the  shell  can  increase  in  diameter  only  at 
the  base ;  and  the  orifice,  it  might  have  been  thought,  would 
necessarily  have  remained,  to  the  destruction  of  the  animal, 
of  the  same  minute  size,  as  when  first  formed  after  the 
metamorphosis :  this  certainly  would  have  been  the  case  had 
not  the  upper  ends  of  the  compartments,  surrounding  and 
forming  the  orifice,  been  nicely  adapted  always  to  yield,  in 
a  certain  limited  degree,  to  the  disintegrating  influences  to 
which  every  shell  is  exposed,  but  which  most  Cirripedes 
can  resist ;  and  the  disintegration  of  the  narrow  end  of  a 
conical  tube,  of  course  increases  the  diameter  of  its  orifice. 
In  Tubicinella,  in  which  the  shell  is  furnished  with  narrow 
radii,  and  does  increase  in  diameter  from  top  to  bottom,  the 
increase  is  not  sufficient  in  proportion  to  the  continued 
elongation  of  the  shell ;  to  compensate  for  this,  the  orifice  is 
enlarged  at  short  intervals  by  the  breakage  of  the  upper  end 
of  the  shell,  for  which  purpose  (as  explained  under  the 
ffcnus)  it  is  evidently  constructed.  Hence  we  see  that,  in 
^rtain  CirriHes.  decay  or  disiDtegration.  and  breakage, 
are  necessary  elements  in  their  growth!  It  is  a  remarkable 
fact,  which  I  cannot  explain,  that  in  some  species  in  which 
the  orifice  of  the  shell  is  usually  increased  by  disintegration, 
if  individuals  are  so  situated  that  they  are  not  exposed  to 
sufficiently  energetic  disintegrating  influences,  as  may  be 
inferred  from  the  well-preserved  condition  of  the  whole 
surface  of  the  shell,  then  the  radii  become  developed,  and 
the  orifice  is  increased  in  size  by  the  diametric  growth  of 
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the  upper  part  of  the  shell :  I  have  seen  instances  of  this  in 
Tetraclita  poroaa^  and  puty)urascens,  and  in  Balanus  per- 
foratm :  it  appeared,  but  of  course  erroneously,  as  if  the 
lateral  growth  of  the  compartments  had  been  subjected  to 
the  will  of  the  animal. 

Considering  the  strength  of  the  shell  of  sessile  Cirripedes, 
the  separation  of  their  compartments  one  from  another  and 
from  the  basis,  during  growth,  has  justly  been  thought  a 
surprising  circumstance.  In  most  Chthamalinae  and  in 
some  species  of  Balanus,  however,  if  the  shell  be  boiled  in 
caustic  potash,  the  compartments  fall  apart  with  a  touch ; 
this  sl^ows  that  their  union  is  due  to  animal  aiid  probably  to 
organised  matter,  and  the  growth  of  such  matter  between 
the  opposed  edges  of  the  compartments,  and  their  conse- 
quent gradual  separation,  offers  no  particular  difficulty. 
But  in  many  Balaui,  boiling  in  potash  for  hours  does  not 
seem  even  to  weaken,  in  the  least  degree,  the  sutures,  which 
are  wonderfully  strong — the  shell  often  breaking  rather  than 
yield  on  these  lines ;  if,  however,  the  shell  be  dissolved  in 
acid,  the  animalised  tissue  which  is  left  easily  separates  on 
the  lines  of  suture,  and  if  this  tissue  be  boiled  in  potash,  the 
remnants  of  the  compartments  fall  quite  separate.  These 
facts  seem  to  me  to  show,  that  the  compartments  in  such 
cases  are  joined  along  the  lines  of  suture  by  tissue,  which 
must  be  in  a  calcified  state,  but  which,  nevertheless,  con- 
tinues to  grow  by  intersusception ;  in  other  words,  I  believe 
that  the  tips  of  the  complicated  ridges  and  points  inter- 
locking on  the  lines  of  suture,  are  not  separated  from  each 
other  by  films  of  corium  or  simple  animal  matter,  but  are 
actually  united  by  corium  in  a  calcified,  yet  still  growing 
condition. 

In  ordinary  Crustaceans,  the  growth  is  periodical  and 
sudden ;  a  new  and  larger  carapace,  for  instance,  is  formed 
under  the  old  one,  and  after  the  exuviation  of  the  latter,  the 
new  one  soon  hardens,  and  does  not  subsequently  increase 
in  size ;  so  it  is  in  the  case  of  Cirripedes,  with  the  membranes 
of  the  body,  and  even  with  certain  parts,  as  the  opercular 
membrane,  of  the  external  covering.  But  a  Cirripede  cannot, 
like  a  crab,  crawl  into  some  crevice  and  remain  protected 
till  its  shell  becomes  hardened ;  hence,  probably,  it  is  that 


GROWTH  OF  SHELL.  57 

the  shell  is  never*  wholly  moulted.  Even  if  the  margins 
of  the  opposed  compartments  and  of  the  basis  were  to  grow 
rapidly,  the  shell  would  necessarily  be  much  weakened  on 
the  lines  of  suture,  and  unable  to  withstand  the  heavy 
breakers,  to  which  so  many  species  of  sessile  Cirripedes  are 
exposed.  On  the  other  hand,  although  the  margins  are 
thus  compelled  to  grow  slowly,  they  do  not  grow  con- 
tinuously, as  may  be  seen  in  the  zones  of  increment  on  all 
the  valves,  corresponding,  I  believe,  with  the  periods  of 
exuviation  of  the  membranes  of  the  body.  A  layer  of  shell, 
often  very  thin,  seems  to  be  generally  deposited  over  the 
whole  internal  surface  of  the  several  valves,  at  the  same 
time  that  the  marginal  zones  are  added ;  so  that  the  only 
essential  difference  in  the  growth  of  the  external  covering, 
in  Cirripedes  as  compared  with  ordinary  Crustaceans,  is  that 
the  old  shell  is  not  cast  off,  but  adheres  to  the  outside  of 
the  new  shell,  and  that  the  margins  are  added  to  (in  certain 
definite  directions)  slowly  yet  not  continuously,  instead  of 
the  whole  being  formed  at  a  single  period. 

If,  now,  a  section  of  one  of  the  shelly  zones  of  growth  be 
carefully  examined,  it  can  in  some  cases  be  distinctly  seen 
to  be  formed  of  successive,  excessively  fine  laminae;  but 
the  animalised  tissue  (which  differs  much  in  amount  in 
different  Cirripedes)  left  after  the  shell  has  been  dissolved 
in  acid,  exhibits,  in  most  cases,  neither  laminae  nor  any  other 
structure  whatever.  The  shell  seems  to  be  the  actual  pulpy 
corium,  or  true  skin,  in  a  calcified  condition,  but  generally 
with  its  cellular  structure  modified  and  much  reduced: 
I  have  taken  a  bit  of  recently-formed  shell  of  Tetraclita 
and  of  Coronula,  with  the  corium  still  adherent  to  its  under 
surface,  and  after  dissolution  in  acid,  I  could  not  distin- 
guish the  part,  which  had  just  before  existed  as  shell,  from 
the  corium  itself.     In  the  case  of  Coronula,  immediately 

*  In  the  genus  Alcippe,  and  in  Cryptophialns,  the  whole  of  the  external 
membranes  are  moulted,  excepting  the  surface  of  attachment ;  but  then  these 
Cirripedes  live  in  cavities  which  they  form  for  themselves,  and  are  thus  pro- 
tected. In  Lithotira  the  membrane  of  the  peduncle,  with  its  little  valves  or 
scales,  is  moulted,  but  here,  again,  this  very  part  is  protected  hjJLhe  tubular 
cavity,  which  the  animal  forms  and  inliabits.  Neither  of  these  three  genera 
belong  to  the  Balanidae,  or  sessile  Cirripedes,  which  we  are  now  more  especi- 
ally describing. 
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prior  to  tbe  period  of  moulting  and  growth,  I  found  the 
unaltered  corium  so  charged,  as  to  effervesce,  with  carbo- 
nate of  lime,  either  in  a  state  of  dissolution,  or  in  granules 
too  minute  to  be  visible  under  the  highest  powers. 

The  sutures  between  the  several  compartments  and  the 
basis  are  covered  by  thin  membrane,  which  is  continually 
splitting  during  the  growth  of  the  opposed  edges  of  the 
underlying  shell ;  but  previously  to  each  splitting,  a  new 
slip  of  membrane  is,  I  believe,  already  formed  under  the  old 
one ;  so  that  the  corium  is  not  even  momentarily  exposed. 
Owing  to  this  manner  of  growth,  the  slips  of  membrane  con- 
sist of  successive  rims  united  together ;  in  most  cases,  these 
soon  become  abraded  from  the  older  parts  of  the  shell,  but  are 
sometimes  [^reserved.  The  last-formed  slip  of  membrane 
over  a  suture  is  homologous  with  the  opercular  mem- 
brane; and  both  are  strictly  analogous  with  the  ring  of 
flexible  membrane,  forming  the  joint  of  the  leg  of  a  crab. 
In  the  latter  case,  the  flexible  membrane  and  hardened 
crust  are  both  moulted  together:  in  the  opercular  mem- 
brane, there  is  a  double  line  of  splitting,  one  close  round 
the  opercular  valves,  and  the  other  at  the  basal  edge  of  the 
sheath,  and  the  intermediate  portion  is  moulted,  but  with  a 
zone  of  membrane  left  adherent  to  the  non-moulted  valves 
and  sheath :  lastly,  in  the  slips  of  membrane  covering  the 
sutures,  there  is  only  a  single  Hue  of  splitting,  and  no  por- 
tion, I  believe,  is  moulted ;  the  rims  of  membrane  on  each 
side  remaining  adherent  on  the  compartments  and  basis, 
until  worn  away. 

The  opercular  membrane,  when  closely  examined,  ex- 
hibits no  structure,  except  that  it  can  sometimes  be  plainly 
seen  to  be  composed  of  successive,  numerous,  excessively 
thin  laminae.  Occasionally,  however,  it  presents  the  false 
appearance  of  being  permeated  by  parallel  and  anastomosing 
vessels  :  this  appearance  is  due  to  one  or  more  of  the  com- 
ponent laminae  having  been  wrinkled  before  a  succeeding 
lamina  was  thrown  down  and  attached  to  its  under  side. 
If  a  small  piece  of  an  opercular  valve  of  Tubicinella,  with 
the  opercular  membrane  adhering  to  it,  and  with  the 
corium  under  both,  be  dissolved  in  acid,  it  may  be  clearly 
made  out  that  the  corium  under  the  valve  has  gone  on 
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being  converted  into  shell,  whereas  under  the  opercular 
membrane  it  has  been  converted  and  condensed  into  fine 
constituent  laroinse  of  chitine.  Inasmuch  as  the  successive 
layers  of  shell,  during  each  period  of  growth,  go  on  en- 
croaching on  those  of  the  membrane,  the  line  of  junction 
between  the  shell  and  chitine  becomes  oblique  or  bevelled. 
The  membrane  on  this  bevelled  line  of  junction  assumes  a 
slightly  different  aspect  to  what  it  has  elsewhere;  it  be- 
comes yellowish  or  brown,  thicker  and  very  much  tougher. 
In  many  genera  it  is  also  furnished  with  a  row  of  small 
bristles.  At  the  period  of  exuviation  the  opercular  mem- 
brane separates  just  outside  this  modified  portion,  leaving 
the  latter  adherent,  as  a  rim  or  slip,  on  the  valves.  If,  how- 
ever, the  opercular  membrane  be  rudely  torn  off  before  its 
proper  period  of  exuviation,  it  carries  with  it  the  as  yet  con- 
tinuous, but  already  modified,  slip.  A  slightly  indented 
line  may  sometimes  be  traced  before  the  period  of  exuvia- 
tion, showing  where  the  separation  will  teke  place :  what 
produces  this  line  I  know  not.  The  coloured,  thickened,  and 
modified  slips  of  opercular  membrane,  which  are  thus  retained 
adhering  to  the  valves,  and  which  together  form  an  investing 
membrane,  have  been  considered  by  most  authors  as  the 
epidermis ;  but  they  have  no  more  right  to  be  thus  called 
than  has  any  other  part  of  the  opercular  membrane.  Exactly 
similar  slips  of  membrane  are  left  investing  the  sheath.  So, 
again,  the  membrane  which,  when  weU  preserved,  invests 
the  walls  of  the  shell,  is  made  up,  as  already  stated,  of 
successively  adherent  slips,  which  originally  covered  the 
lines  of  suture.* 

The  Uttle  bristles  above  alluded  to,  which  arise  from  the 


*  In  the  case  of  Coronula  there  is  a  peculiarity,  described  in  the  last  section 
of  this  Introduction,  (under  the  head  of  Cementing  Apparatus),  namely,  that  the 
two  or  three  last-formed,  exterior  zones  of  the  Bual  membrane  continue  for  a 
period  to  increase  in  width ;  being,  as  I  believe,  dragged  one  from  over  the 
other,  with  fresh  laminn  of  membrane  continually  thrown  down.  In  this  same 
senus,  and  inTubicinella,  the  walls  of  the  shell  are  invested  by  membrane,  which  is 
aoubled  inwards  under  their  basal  edges ;  and  as  the  latter  grow,  the  investing 
parietal  membrane  splits  and  separates  from  the  basal  membrane,  and  is  pulled 
outwards  and  downwards.  This  inflected,  often  broad  border  of  roemorane, 
seems  to  me  more  strictly  comparable  with  the  opercular  membrane,  than  with 
those  narrow,  thickened  rims  of  yellowish  membrane  which  in  other  Cirripedes 
cover  the  suture  between  the  baapi  edges  of  the  walls  and  the  basis. 
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alips  of  membrane  left  adherent  on  the  opercular  valves, 
sheath,  and  walls,  stand  in  rows ;  a  row  corresponding  to  each 
period  of  exuviation  of  the  opercular  membrane.  The  bristles 
are  generally  largest  on  the  opercular  valves  and  sheath; 
in  Bedanus  tintinnabulum,  they  are  from  ^ths  of  an  inch 
in  length,  but  they  are  longer  in  some  other  species.  I 
may  he|;e  mention,  as  showing  the  connexion  of  these 
bristles  with  the  opercular  membrane,  that  similar  bristles 
occur  in  B,  per/oratus,  scattered  over  the  surface  of  that 
membrane,  and  are  necessarily  moulted  with  it.  In  the 
imbedded  genera  Coronula  and  Tubicinella,  none  of  these 
bristles  exist.  When  a  portion  of  valve  or  shell,  fur- 
nished with  bristles,  is  dissolved  in  acid,  tough,  sinuous, 
and  apparently  hollow,  threads  are  seen  to  run  from 
their  bulb-like  bases,  into  and  up  the  corresponding  layer, 
which,  before  dissolution,  existed  as  shell;  and  they 
temiinate  internally  in  very  fine  points,  which  I  believe 
are  united  to  the  underlying  corium.  These  threads,  or 
tubuli*  as  I  have  called  them  in  my  volume  on  the  Lepa- 
didse,  are,  in  Tetraclita  porosa^  about  3^ths  of  an  inch  in 
diameter,  but  only  half  that  size  in  B.  tintinnabtdmn.  On 
parts  of  the  shell  where  there  are  no  bristles,  similar  tubuU 
penetrate  the  shelly  layers,  and  come  to  the  surface.  The 
tubuli  running  to  the  lowest  and  last-formed  row  of  bristles, 
just  after  a  period  of  exuviation,  are  so  delicate  as  hardly, 
or  not  at  all,  to  be  distinguished ;  in  the  row  above,  they 
are  plain  and  longer,  and  for  the  next  two  or  three  upper 
rows  they  are,  in  some  cases,  as  in  Tetraclita  porosa^ 
longer  and  longer,  having  been  added  to  during  each  suc- 
cessive thickening  of  the  valve.  These  tubuli  consist  of 
chitine,  and  no  doubt  first  existed  as  threads  of  corium; 
they  are  so  tough  that  they  must  serve  to  strengthen 
the  successive  layers  of  shell,  but  I  imagine  their  chief  func- 
tion is  to  keep  up  the  vitality  of  the  newly-formed  layers 
of  shell.  May  we  not,  also,  venture  to  suppose  that  by  their 
means,  some  degree  of  sensibility  is  given  to  the  bristles  ? 

*  I  regret  that  I  bave  used  this  term  "tubuli*' ;  for  the  threads  thus  desig- 
nated,  I  oelieve,  are  uot  the  same  with  the  tubuli  of  Dr.  Carpenter,  which  are 
not  left  after  dissolution  in  acid.  I  have  seen  tubuli,  as  called  by  me,  in  the 
shell  from  the  leg  of  a  crab,  after  having  been  placed  in  acid. 
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I  need  only  further  remark,  that  in  some  species  of  Balanus 
and  of  Chthamalus,  the  under  side  of  the  shell  is  penetrated 
by  irregular  pores,  large  enough  to  be  visible  to  the  naked 
eye,  into  which  threads  of  corium  penetrate ;  but  these  can 
hardly  be  said  to  appertain  to  the  microscopical  structure ; 
and  are  more  nearly  related  to  those  pores  and  furrows, 
formed  by  the  greater  or  less  development  of  the  longitu- 
dinal septa,  and  in  which  the  threads  of  corium  deposit, 
or  rather  become  changed  into,  transverse  septa,  or  solid 
shelly  matter,  as  previously  described. 

Sack ;  muscles  ofy  Sfc. 

In  the  pupa,  the  thorax,  as.  we  shall  hereafter  more  fully 
see,  is  continuous  with,  and  opens  into  the  large  anterior 
end  or  front  part  of  the  liead ;  but  during  the  metamorphosis 
(PI.  80,  fig.  2),  the  thorax  of  the  Cirripede  becomes,  owing 
to  the  almost  transverse  position  occupied  by  the  young 
animal  within  the  pupa,  to  a  great  extent  internally  sepa- 
rated from  the  anterior  end, — which  anterior  end  forms, 
as  we  know,  cither  the  peduncle  or  the  basis.  Hence 
it  comes  to  pass  that  the  body  or  thorax  (PL  25,  fig.  1) 
is  lodged  within  a  sack  (/)  within  the  shell.  The  chitine 
membrane  lining  this  sack  is  excessively  thin  and  transpa- 
rent, but  less  so  in  Xenobalanus  and  Tubicinella;  it  is 
obviously  continuous  with  that  investing  the  body  of  the 
animal ;  it  is  also  essentially  continuous  with  the  opercular 
valves  and  membrane,  and  consequently  with  the  whole  shell. 
It  is  periodically  moulted.  It  is  lined  by  corium,  as  is 
likewise  the  surrounding  shell ;  hence  the  corium  is  double 
round  the  sack,  as  indeed  might  have  been  expected  from 
the  shell  and  opercular  valves  (at  least  their  upper  parts) 
being  formed  by  the  prolongation,  as  is  obvious  in  the 
pupa,  of  the  posterior  edges  of  the  carapace.  Between  the 
two  folds  of  corium,  which  are  united  together  by  trans- 
verse ligamentous  fibres,  branching  out  at  both  extremities, 
like  the  roots  and  branches  of  a  tree,  we  have  the  longitu- 
dinal muscles,  which  go  to  the  opercular  valves ;  and  likewise 
a  layer-like  mass  of  branching  ovarian  tubes  (PI.  2b,  fig.  1  ff) : 
the  ovarian  tubes,  however,  are  often  confined  to  the  base 


62  BALANIDiE. 

of  the  sack.  In  Xenobalanus,  the  two  folds  of  corium  are 
united  by  longitudinal  membranous  septa,  making  a  series 
of  quite  peculiar,  square  tubes. 

The  above-mentioned  muscles  are  attached  at  their  upper 
ends  to  the  opercular  valves,  and  at  their  lower  ends  to  the 
basis.  There  are,  in  fact,  three  pairs,  but  the  pair  attached 
to  the  basi-carinal  angles  of  the  two  terga  (Pi.  25,  fig.  1 1), 
are  almost  invariably  confluent,  forming  one  great  bundle ; 
the  second  pair  is  attached  to  the  lateral  or  basi-tergal 
comers  of  the  two  scuta,  and  are  hidden  in  the  figiu^; 
the  third  pair  {h)  is  attached  also  to  the  scuta,  to  their 
rostral  angles.  These  muscles  can  only  act  as  depressors ; 
they  are  often  extremely  powerful ;  they  belong  to  the  volun- 
tary class,  for  they  are  transversely  striped.  By  their  action, 
the  opercular  valves  are  capable  of  varied  slight  movements, 
within  the  limit  allowed  by  the  width  of  the  flexible  oper- 
cular membrane.  By  the  action  of  the  lateral  scutal  de- 
pressores,  the  orifice  leading  into  the  sack  is  opened,  the 
movement  being  generally  aided  by  the  protrusion  of 
the  cirri.  By  the  sudden  contraction  of  the  rostral  scutal 
depressores,  the  blows  which  are  sometimes  given  by  the 
beaked  terga  at  the  opposite  end  of  the  operculum,  are 
probably  effected.  By  the  contraction  of  ^  three  pairs 
of  muscles,  the  opercular  valves  are  held  down  with  quite 
surprising  force.  The  valves  can  be  raised  only  by  the  ac- 
tion of  the  animal's  body  against  the  basis. 

In  Coronula  these  muscles  are  more  spread  out,  and  do 
not  extend  down  to  the  basis ;  their  lower  portions,  as  is 
likewise  the  case  in  Tubicinella,  do  not  exhibit  transverse 
striae,  and  hence  tend  to  pass  either  into  the  involuntary 
class,  or  into  ligament.  This  condition  of  the  muscles,  in 
the  above  two  genera,  accords  with  the  little-developed  state 
of  their  opercular  valves.  In  Xenobalanus,  there  is  no  longer 
any  evidence  of  the  muscles  being  collected  into  five  or  six 
bundles,  for  they  are  thinly  and  almost  uniformly  spi'ead 
out,  and  show  in  no  part  transverse  striae.  I  may  add  that 
in  much  elongated  specimens  of  Balanus  balanoides^  these 
muscles  become  in  their  lower  part  ligamentous,  and  desti- 
tute of  striae. 
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Branchia. 

In  the  Balaninse,  a  pair  of  Branchiae  is  always  present : 
they  lie  on  each  side,  in  a  somewhat  curved  position,  in  the 
angle  between  the  sides  of  the  shell  and  the  basis.  In 
PL  25,  fig,  1,  they  are  exactly  covered,  on  the  further  side, 
by  the  body  of  the  animal.  They  are  attached  near  each 
other  at  the  carinal  end  of  the  sack  in  a  vertical  line,  and  like- 
wise on  each  side  in  a  transverse  line,  extending  from  close 
beneath  the  spur  of  the  tei^um  towards  the  point  of  attach- 
ment of  the  body  to  the  scutum.  In  Balanus,  as  in  the  figure 
(Fl.  25,  fig.  3)  of  B.  tiniinnabulum,  each  brauchia  consists  of 
a  medial  fold  of  skin,  a  little  curved  conformably  with  the 
sack,  and  slightly  tapering  towards  its  rostral  and  free  ex- 
tremity ;  but  this  fold  is  almost  hidden  by  the  vertical  sub- 
folds  or  membranous  ridges,  themselves  plicated  and  aub- 
plicated,  which  project  on  both  sides :  these  vertical  folds 
are  free  at  their  tips:  at  their  lower  attached  ends,  they 
are  thickest.  On  the  side  nearest  the  wall  of  the  shell,  the 
whole  branchia  has  a  bilobed  appearance,  owing  to  a  very 
deep  indentation  caused  by  the  projection  of  the  scutal 
lateral  depressor  muscle ;  the  sub-folds  on  this  side  are  also 
more  plicated.  The  branchia  essentially  is  an  inward 
plicated  fold  of  the  membranes  of  the  sack ;  for  its  outer,  very 
thin  tunic  is  continuous  with  and  moulted  with  that  lining 
the  sack ;  and  within  it  we  have  two  layers  of  delicate,  pulpy, 
transparent  corium,  united  together  (as  is  best  seen  in 
C!oronula)  by  ligamentous  fibres,  branched  at  their  two  ends, 
all  exactly  as  in  the  corium  surrounding  the  sack.  There 
are  here  no  distinct  vessels,  any  more  than  in  other  parts  of 
the  body,  but  a  fluid  could  easily  circulate  in  the  interspaces 
of  the  corium.  From  the  large  size  of  this  organ,  and  its 
simplicity  of  internal  structure,  being  adapted  exclusively  to 
expose  a  great  surface  of  skin  to  the  water,  I  do  not  doubt 
that  it  has  been  correctly  considered  as  a  respiratory  organ. 
By  the  voluntary  movements  of  the  opercular  valves  {i.  e. 
part  of  the  carapace)  the  water  is  constantly  being  pumped 
in  and  out  of  the  sack;  the  movement,  indeed,  may  be 
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almost  compared  to  the  heaving  of  a  man's  chest.  More- 
over, the  branchiae  on  each  side  are  attached  so  closely  to 
the  spur  of  the  tergum,  that  each  time  the  latter  is  moved, 
the  whole  branchia  must,  I  think,  be  agitated,  and  the 
folds  opened,  as  by  the  action  of  a  lever. 

In  our  two  commonest,  tidal,  sessile  Cirripedes,  viz. 
Balanus  balanoides  and  Chthamalu8  steilatus,  I  have  ob- 
served that,  when  left  uncovered  by  water,  they  kept  the 
orifice  of  their  operculums  a  little  open,  with  a  bubble  of  air 
within  their  sacks,  so  that  the  orifice  was  in  fact  closed  by 
a  thin  septum  of  water,  with  air  beneath ;  when  disturbed, 
they  closed  their  operculums  with  force,  and  expelled  the 
bubble  of  air  with  a  clicking  noise,  which  has  been  noticed  by 
Dr.  Coldstream,*  and  has  been  thought  to  be  made  by  the 
movement  of  the  operculum  itself.  BaL  crenatus,  a  deep- 
water  species,  when  out  of  water,  keeps  its  operculum 
closed. 

In  Coronula,  Platylepas,  Tubicinella,  and  Xenobalanus, 
each  branchiat  consists  of  two  unequal  folds,  both  plicated 
on  both  sides:  in  the  two  latter  genera,  they  extend 
far  down  the  deep  and  elongated  sacks,  and  hence  the 
area  of  surface  altogether  gained  is  extremely  great.  In 
most  of  the  species  of  Chthamalus,  the  branchia  consist  of 
a  small  fillet  barely  plicated:  in  the  allied  Chama^pho 
columna,  they  are  rudimentary,  forming  a  smooth  little 
pouch  only  j^th  of  an  inch  in  length :  in  Chthamalus 
scabroam  they  are  quite  aborted,  being  perhaps  represented 
by  a  slight  hairy  ridge ;  but  in  Chthamalus  dentatns^  and 
therefore  within  the  limits  of  the  same  genus,  the  branchiae 
(and  this  seems  to  me  a  singular  fact)  are  large,  each  being 
composed  of  two  plicated  folds,  as  in  Coronula.  Tapering  fila- 
ments situated  near  the  bases  of  the  cirri,  such  as  those  occur- 
ring in  several  species  of  the  Lepadidse,  are  not  found  in  any 
sessile  Cirripede ;  but  I  have  observed  nearly  similar  filaments, 
projecting  upwards  and  inwards  at  the  base  of  the  sack,  in 
several  species  of  Balanus  and  in  Coronxila;  those  which  I 

•  'EncydopflBdia  of  Anatomy  and  Physiology;*  article  Cirrhopoda. 

t  Burmeister  has  given  a  good  fiffure  (Tab.  2,  fig.  10)  of  the  branchi®  of 
Coronula,  ^but  the  two  folds  are  shaded  too  unequally),  in  his  'Beitrage  £ur 
Naturgeschichte  der  Bankenfiisser.' 
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examined  were  simply  occupied  by  delicate  corium,  and  no 
doubt  must  aid  in  exposing  a  greater  surface  of  corium  to 
the  circumambient  water. 

In  my  former  volume  on  the  Lepadidae,  I  have  described 
the  omgerous  frmna  occurring  on  the  two  sides  of  the  sack, 
to  which  the  ovigeroi^  lamella  are  attached  by  a  peculiar 
glandular  secretion :  in  the  Balanida)  there  are  no  ovigerous 
fraena,  but  the  branchiae  just  described  are  identical  with 
the  fraena  in  essential  structure  and  in  position ;  differing 
only  in  being  placed  a  little  nearer  to  the  carinal  end  of  the 
sack,  and  in  being  generally  (but  not  always)  larger  and 
more  plicated :  seeing  this,  and  that  in  Alcippe  Imnpas,  and 
in  some  species  of  Pollicipes, — the  genus  which  comes 
nearest  to  the  fialanidae, — the  ovigerous  fraena  are  large  and 
are  destitute  of  glands,  and  have  therefore  lost  their  normal 
function  of  supporting  the  ovigerous  lamellae,  I  can  hardly 
doubt  that  the  branchia  in  the  JBalanida  are  the  ovigerous 
frana  of  the  Lepadida  in  a  modified  condition ;  a  trans- 
formation of  function  not  greater  than  that  of  the  swim- 
ming bladder  of  a  fish  into  the  lungs  of  the  higher 
Vertebrata.* 


Parts  of  the  body  included  within  the  shell  or  carapace. 

These  parts  (PL  25,  fig.  1)  consist  of  the  prominent 
mouth,  and  of  the  thorax  {cf),  with  its  largely  developed 
portion,  called  the  prosoma  (e),  and  with  its  appendages. 
The  abdomen  is  quite  rudimentary,  being  represented 
merely  by  a  small  portion  of  membrane  surrounding  the 
anus,  and  sometimes  inserted  like  a  wedge  between  the 
inwardly  inflected  posterior  thoracic  segments;  in  only 
two  genera  (Catophragmus  and  Pachylasma),  its  nature  is 
rendered  somewhat  plainer  by  supporting  caudal  appen- 
dages. The  probosciformed  penis  lies  folded  under  the 
thorax ;  and  I  believe  (from  what  is  seen  in  the  anomalous 
genus  Proteolepas),  that  it  normally  arises  from  the  ventral 

*  There  is,  I  conceive,  no  foundation  for  the  belief  of  some  authors  that  the 
braDchiac  of  the  Balanids  are  in  any  way  connected  with  the  ovaria. 
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surface  of  the  terminal  point  of  the  rudimentary  abdomen.'^ 
The  thorax  is  laterally  compressed,  the  ventral  surface 
being  very  narrow,  with  the  bases  of  the  cirri  placed  closely 
together.  It  consists,  in  appearance,  of  two  very  different 
portions ;  one  a  soft,  more  or  less  rounded  bag,  which  I 
have  called  the  prosoma ;  and  the  other,  which  supports  the 
five  posterior  pairs  of  cirri,  is  narrower,  invested  w^ith 
stiffer  membrane,  and  is  more  or  less  distinctly  composed 
of  five  segments.  These  segments  (PI.  26,  fig.  8)  on  their 
dorsal  and  dorso-lateral  surfaces,  are  generally  driven  like 
wedges  one  into  the  other,  with  their  points  directed  ante- 
riorly :  on  the  ventral  surface  the  articulations  are  transverse. 
The  prolongation  {e)  of  the  thin  membrane  (a)  surrounding 
the  anus  {b),  that  is,  the  rudiment  of  the  abdomen,  which 
sometimes  carries  caudal  appendages,  almost  divides  (in  ap- 
pearance, whether  really  I  know  not)  the  hindermost  thoracic 
segment  along  the  medio-dorsal  line,  into  two  parts.  I 
have  given  the  above  drawing  of  these  segments,  but  with 
the  dorsal  surface  much  flattened,  in  Coronula  diadema; 
in  most  species  of  Balanus,  however,  the  wedges  formed  by 
one  segment  being  driven  into  another,  are  much  sharper ;  on 
the  other  hand,  in  Xenobalanus  they  are  nearly  straight 
and  transverse.  The  three  posterior  segments  are  always 
the  most  distinct ;  the  two  next  segments  are  also  distinct 
laterally,  but  along  the  dorsal  surface  they  become,  except- 
ing in  Xenobalanus  and  some  few  other  cases,  completely 
confluent.  The  greater  distinctness  of  the  posterior  segments 
is  conformable  to  what  takes  place  in  the  higher  Crustacea. 
The  articulations  between  the  segments  are  folded  in- 
wards, and  are  formed  of  thin  membrane,  which  in  some 
cases,  as  in  Coronula  diade^na,  forms  a  marked  contrast 
with  the  much  thicker,  stiffer,  and  yellowish  membrane  of 
the  segments  themselves;  in  Balanua  tint%nnabulu$n^  how- 

*  Von  Siebold  and  Stannius,  in  their  '  Anatomie  Comjmr^e,'  torn,  i,  p.  473^ 
and  p.  440,  foot-note),  consider  the  articulated  probosciformed  penis  as  an 
elongated  abdomen ;  a  view  which,  at  the  commencement  of  my  examination,  I 
was  tempted  to  admit ;  but  the  position  of  the  caudal  appendages  on  the  dorsal 
basis  of  the  penis,  suffice,  I  think,  to  show  that  this  view  is  not  correct ;  for 
these  caudal  appendages  evidently  correspond  with  those  borne  on  the  very 
extremity  of  the  abdomen  in  the  pupa.  Nor,  indeed,  does  the  position  of  the 
anus  accord  well  with  such  a  view. 
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ever,  the  whole  membrane  of  the  five  thoracic  segments  is 
very  thin,  excepting  small  wedge-shaped  portions  along  the 
medio-dorsal  line.  The  infolded  articulations  between  the 
segments  supporting  the  three  anterior  pairs  of  cirri  (at 
least  in  the  Balaninae),  are  much  wider  than  those  between 
the  three  posterior  segments ;  the  former  segments,  with  their 
cirri, being  consequently  capable  of  being  moved  further  apart 
from  each  other.  Could  there  have  been  any  doubt  as  to 
the  distinctness  and  reality  of  the  five  thoracic  segments,  it 
would  have  been  set  aside  by  the  arrangement  of  the 
muscles  attached  to  them,  as  will  presently  be  described. 
I  need  only  add,  that  in  many  genera  there  are  shield-like 
swellings  at  the  exterior  bases  of  the  pedicels  of  the  posterior 
cirri,  which  I  for  some  time  thought  were  the  epimeral  ele- 
ments of  the  thoracic  segments ;  but  I  now  believe  them  to  be 
parts  of  the  pedicels  of  the  cirri.  The  basi-exterior  margin, 
moreover,  of  the  pedicel  of  the  third  pair  of  cirri,  in  many 
species  of  the  Balaninae  (PI.  25,  fig.  1),  is  produced  as  a  plate, 
thickly  fringed  with  fine  hairs,  half  across  the  dorsal  surface 
of  the  thorax ;  serving,  apparently,  as  a  brush  to  clean  the 
sack,  or  to  prevent  the  ingress  of  any  intruding  substance. 
The  soft,  rounded,  bag-like  portion  of  the  body,  which  I 
have  called  the  prosoma,  is  usually  separated  by  a  notch 
from  the  five  posterior  thoracic  segments ;  at  its  upper  end 
it  may  be  said  to  carry  the  mouth  and  first  pair  of  cirri. 
The  prosoma  includes  the  main  part  of  the  stomach  and  the 
broad  ends  of  the  vesiculse  seminales.  It  is  always  clothed 
by  very  thin  membrane,  which  in  Chthamalus  dentatus,  is 
hairy.  In  Tubicinella  and  Xenobalanus,  the  prosoma  is 
much  elongated,  being  produced  far  down  the  deep  sack. 
That  the  prosoma  is  mainly  formed  by  a  great  development 
of  that  segment  (homologically  the  second  thoracic  segment) 
which  carries  the  first  pair  of  cirri,  is  certain,  and  I  should 
Bot  have  hesitated  to  have  said  that  it  was  exclusively  so 
formed,  had  not  the  first  thoracic  segment  in  the  anoma- 
lous genus  Crjrptophialus  been  developed  as  a  distinct  and 
free  segment,  not  attached  to  the  carapace;  showing  that 
possibly  in  other  Cirripedes,  the  dorsal  half  of  this  first  tho- 
racic segment  may  be  concerned  in  the  formation  of  the  free 
prosoma. 
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Attachment  of  the  Body  to  the  Shell,   Muscular  System. 

The  prosoma  which  carries  the  posterior  thoracic  segments, 
and  in  appearance  the  mouth,  is  the  only  part  of  the  body 
which  is  attached  to  the  general  covering  (PI.  25,  fig.  1), 
namely,  to  the  opercular  valves.  Except  through  the  con- 
tinuity of  the  lining  membranes  of  the  sack,  the  body  lies  free 
within  the  walls  of  the  shell .  The  area  of  attachment  (shown 
by  a  sinuous  broken  line  round  a  and  b)  extends  from  about 
the  middle  of  the  two  scuta  down  to  their  basal  margins.  As 
these  valves  lie  obliquely  across  the  orifice  of  the  shell,  the 
animal's  body  comes  to  be  suspended  almost  in  the  middle 
of  the  sack.  The  two  scuta,  as  we  have  seen,  have  the 
power  of  opening  and  shutting  a  little ;  and  are  brought 
together  by  the  adductor  scutorum  muscle  (^),  which  is 
generally  very  powerful.  The  body  is  attached  to  these 
valves,  round  and  beneath  the  adductor,  so  as  to  hide  it 
until  one  of  the  valves  be  removed.  The  attachment  is 
chiefly  efiected  by  three  pairs  of  widely  expanded,  super- 
ficial muscles,  two  pairs  of  which  are  spread  over  the 
flanks  of  the  prosoma,  and  the  third  pair  over  its  rounded 
(properly  dorsal)  surface,  which  lies  close  to  the  rostral 
compartment  (a,  fig.  1)  of  the  shell.  I  should  have  stated, 
that  my  chief  examination  of  the  attachment  of  the  body 
to  the  scutal  valves,  has  been  made  on  Coronvia  balisnaris, 
and  less  closely  on  Balanus  tintinnabulum.  Within  these 
three  pairs  of  superficial  muscles,  there  are  (besides  the 
adductor)  no  less  than  five  other  pairs;  of  these  one 
long  pair  is  attached  at  one  end  to  the  basal  margin  of 
the  labrum  (<?),  and  at  the  other  end,  to  the  under  side, 
near  to  the  basal  margin  of  the  scuta :  two  other,  shorter, 
parallel  pairs  of  muscles  are  attached  at  one  end  to  the 
interspace  of  membrane  between  the  basal  edge  of  the 
labrum  and  the  adductor  scutorum  muscle,  and  at  the  other 
end,  to  the  under  side  of  the  scuta,  above  the  attachment  of 
the  first  pair :  the  fourth  and  shortest  pair  curls  close  under 
the  adductor,  and  is  there  attached  at  both  ends  beneath  it. 
The  action  of  these  four  pairs  of  muscles  must  be  to  draw 
back,  from  the  orifice  of  the  shell,  the  mouth,  and  that  inter- 
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space  of  body  between  the  basal  margin  of  the  labrum  and 
the  adductor  muscle.  This  movement  I  saw  in  living  spe- 
cimens. The  last  and  fifth  pair  of  muscles  is  small,  but  of 
considerable  length ;  it  is  a  diverging  pair,  attached  at  the 
converging  end,  above  and  exteriorly  to  the  adductor  muscle; 
and  at  the  diverging  end,  low  down  on  the  under  side  of 
the  scuta ;  I  am  very  doubtful  regarding  the  function  of 
this  pair.  Altogether  we  have  seen  that  round  and  within 
the  fleshy  pedicel,  by  which  the  body  is  attached  to  the 
scuta,  there  are  no  less  than  eight  pairs  of  muscles.  The 
central  space  between  these  muscles  is  hollow,  and  here 
many  lacunal  channels  seem  to  converge.  These  muscles 
I'cceive  nerves  from  the  supra-oesophageal  ganglions.  The 
interspace  above  alluded  to,  between  the  basal  edge  of 
the  labrum  and  the  adductor  scutorum  muscle,  occupies  a 
very  different  position  according  as  the  animal's  body  is 
protruded  as  far  as  it  can  be,  or  is  retracted.  It  is  homo- 
logically  part  of  the  third  cephalic  segment ;  and  conse- 
quently the  mouth  ought  to  have  stood  posteriorly  (i.  e, 
above,  in  the  position  figured  in  Pi.  25,  fig.  I)  to  this  inter- 
space; yet,  in  fact,  when  the  animal  is  retracted  within 
its  shell,  the  mouth  usually  lies  almost  directly  beneath  this 
interspace  and  the  adductor  scutorum  muscle. 

Besides  these  muscles  of  attachment,  the  prosoma  is  fur- 
nished with  several  other  muscles.  There  are  superficial 
muscles  running  up  towards  the  basal  margin  of  the  sides 
of  the  mouth  ;  and  other  deeper  muscles,  to  which,  I  pre- 
sume, the  movements  of  the  mouth,  as  a  whole>  are  due. 
The  muscles  moving  the  gnathites  do  not,  as  far  as  I  could 
make  out,  extend  beneath  the  basal  edge  of  the  mouth. 
There  are,  also,  powerful  muscles  giving  movement  to  the 
basal  segments  of  the  pedicel  of  the  first  pair  of  cirri. 
Again,  there  are  superficial  muscles  running  to  the  next 
succeeding  thoracic  segment ;  the  anterior  ends  of  which 
are  separated  by  a  clear  interspace  from  the  lower  ends  of  the 
above-described  superficial  muscles,  by  which  the  prosoma 
is  attached  to  the  scuta.  On  each  flank,  moreover,  but  more 
deeply  imbedded,  are  the  long  flexor  and  extensor  muscles, 
presently  to  be  described,  running  to  the  five  posterior 
thoracic  segments.      The  last  muscle  which  I  need  here 
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mention,  is  a  deep-seated  divei^ing  pair,  attached  near  the 
upper  end  of  the  stomach,  on  its  ventral  surface,  and  di- 
verging from  this  point  to  the  sides  of  the  prosoma  high  up 
beneath  the  mouth.  The  probable  action  of  this  pair,  as 
well  as  of  the  three  superficial  pairs  of  muscles  by  which 
the  body  is  attached  to  the  scuta,  is  to  draw  up  the  whole 
prosoma  towards  or  from  the  orifice ;  and  likewise  to  con- 
tract it  firmly,  so  as  to  serve  as  a  fulcrum  for  the  movements 
of  the  five  posterior  thoracic  segments,  together  with  the 
cirri,  which  they  carry. 

The  muscles  of  these  five  thoracic  segments  are  nume- 
rous and  powerful ;  they  are  also  complicated,  chiefly  owing 
to  the  segments  on  their  dorsal  and  dorso-lateral  surfaces 
being  driven,  like  wedges,  one  into  the  other.  As  far  as  I 
could  make  out,  there  are  on  each  side  three,  superficial, 
dorso-lateral  and  lateral  muscles  (generally,  if  not  always, 
destitute  of  striae),  which  do  not  cross  the  articulations,  bnt 
extend  merely  from  articulation  to  articulation ;  and  of  which 
the  function  can  be  only  to  contract  each  separate  segment, 
and  consequently  to  open  out  the  intermediate  infolded  arti- 
culations; the  effect  of  this  would  be  to  separate  slightly  the 
cirri  from  each  other, — more  especially  those  borne  on  the 
two  or  three  anterior  segments,  between  which  the  infolded 
articulations  are  deeper  or  broader.  There  are  other  more 
deeply  imbedded,  powerful,  long,  dorso-lateral  extensor, 
and  ventri-lateral  flexor  muscles,  attached  at  one  end 
within  the  flanks  of  the  prosoma,  and  at  the  other  end  to 
the  successive  segments  of  the  thorax.  The  action  of  the 
former  is  to  straighten  and  stretch  out  the  thorax ;  of  the 
latter,  or  ventri-lateral  muscles,  to  retract  it.  In  tracing 
these  muscles,  a  fascia  could  be  seen  to  become  attached  to 
a  segment,  and  then  this  same  fascia  would  run  on  to  the 
next  succeeding  segment :  the  eflect  of  this  must  be,  that 
each  segment  can  be  retracted  and  protracted  either  from 
the  prosoma  as  a  fulcrum,  or  from  the  antecedent  segment 
as  a  fulcrum :  we  have,  also,  seen  that  each  segment  can, 
by  the  agency  of  the  superficial,  non-striated  muscles, 
contract  itself*  Hence  these  thoracic  segments  are  capable 
of  diverse  movements,  as  was  very  evident  when  the  shell 
of  a  living  specimen  was  opened.     By  one  movement  in 
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oommony  the  whole  five  posterior  segments  could  be  drawn 
back,  so  as  to  become  even  partly  imbedded  in  the  prosoma : 
lateral,  twisting  or  wriggling  movements  were  also  quite  dis- 
tinct :  the  three  posterior  segments  seemed  to  be  capable  of 
less  independent  movements  than  the  anterior  segments ;  and 
I  observed  that  the  more  powerful  flexor  and  extensor  mus- 
cles did  not  run  into*  these  three  posterior  segments.  The 
cirri,  of  course,  partake  of  the  movements  of  the  thorax ; 
and  in  watching,  in  an  uninjured  specimen,  the  alternate, 
protruding,  gracefully  sweeping  and  retracting  movements 
of  the  posterior  pairs  of  cirri,  it  was  evident  that  the  thorax 
was  the  chief  agent  in  their  movement.  Besides  the  mus- 
cles now  mentioned,  there  are  some  immediately  to  be 
noticed,  which  extend  from  within  the  thoracic  segments  to 
within  the  pedicels  of  the  cirri. 

Movements  and  Muscles  of  the  Cirri. — Although  the 
cirri  have  not  been  described,  it  wiU  be  most  convenient 
here  to  treat  shortly  of  their  muscles.  Each  cirrus  consists 
of  a  pedicel,  having  a  long  basal  and  a  short  upper  seg- 
ment, supporting  two  multiarticulate  rami.  The  lower 
segment  of  the  pedicel  can  be  drawn  forward  by  an  adduc- 
tor muscle,  attached  low  down  within  this  segment,  and 
crossing  at  right  angles  (at  least  in  the  case  of  the 
anterior  cirri)  the  corresponding  muscle  of  the  opposed 
cirrus,  on  the  central,  ventral  surface  of  the  thorax.  This 
segment  can  also  be  drawn  back  by  a  muscle  springing 
from  the  dorso-lateral  surface  of  the  thorax,  and  running 
only  a  little  way  within  the  segment :  I  am  far  from  sure 
that  the  lower  segment  does  not  possess  other  muscles. 
The  short  upper  segment  of  the  pedicel  can  be  moved  back- 
wards and  forwards,  as  I  saw  in  living  specimens,  indepen- 
dently of  the  lower  segment;  this  movement  being  best 
seen  in  the  anterior  cirri,  which  are  much  more  often  moved 
independently  of  each  other  than  are  the  posterior  cirri. 
The  rami  are  capable,  I  believe,  of  being  moved  backwards 
and  forwards  as  a  whole,  by  the  movement  of  the  few  lower 
segments,  which  are  generally  more  or  less  confluent. 
They  can,  also,  be  curled  up  and  uncurled  by  the  combined 
movement  of  each  separate  segment.  The  uncurling  seems 
to  separate  the  two  rami  a  little  laterally.     Each  ramus,  at 
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least  in  the  two  or  three  anterior  pairs,  can  be  moved  to  a 
certain  extent,  independently  of  the  other  ramus  of  the 
same  cirrus ;  and  the  few  terminal  segments,  either  of  both 
rami  or  of  one  ramus,  are  often  a  little  moved  and  curled 
(and  this  is  especially  the  case  with  the  long  anterior  ramus 
of  the  first  pair),  without  the  lower  segments  or  the  pedicel 
being  moved. 

The  flexor  and  extensor  muscles,  which,  as  I  believe, 
move  the  upper  segment  of  the  pedicel  {a  and  A,  PL  29, 
fig.  1),  are  attached  at  their  upper  ends  to  its  basal  margin, 
and  are  thus  enabled  to  draw  it  a  little  way  down  within 
the  lower  segment,  and  so  move  it.  The  short  flexor  muscle 
(c),  which  is  attached  at  its  lower  end  within  the  upper 
segment  of  the  pedicel,  and  the  longer  extensor  {d),  aUo, 
attached  within  this  same  lower  segment,  serve,  I  believe, 
to  move  the  lower,  partially  confluent  segments  of  each 
ramus  as  a  whole.  In  the  case  of  these  muscles,  and  of 
those  last  mentioned,  I  am  surprised  that  the  extensors  {6) 
and  {d)  are  not  attached  nearer  to  the  exterior  and  dorsal 
surface.  Other  muscles  (e,/)  attached  at  their  lower  ends 
within  the  upper  segment  of  the  pedicel,  run  up  each  of 
the  two  rami  to  their  tips,  with  some  of  the  fasciaa  ter- 
minating within  each  segment :  of  these  muscles,  the  outer 
^nc  (/,/)  appears  to  be  the  extensor,  and  the  inner  one 
{e,  e)  the  flexor.  But  besides  these,  there  are  other  short 
flexor  muscles  (^,  y)  which  run  on  the  anterior  face,*  from 
segment  to  segment,  serving  to  pull  the  front  edge  of  one 
segment  within  the  edge  of  the  next  lower  segment.  These 
muscles  differ  much  in  plainness  in  the  several  genera :  they 
are  very  distinct  in  Coronula.  In  some  specimens  of  this 
genus,  a  few  of  the  articulations  between  the  basal  segments 
of  the  rami  having  been  obliterated,  the  short  muscles  (y,^) 
running  from  articulation  to  articulation  were  absent,  and 
their  presence  and  nature  in  the  upper  segments  thus  ren- 
dered the  plainer.  The  muscular  system  in  the  several 
pairs  of  cirri  seems  to  be  the  same,  with  the  exception  of 

*  For  a  considerable  time  I  thought  that  there  were  muscles  going  to  the 
spines,  especially  to  those  which  arise  from  the  upper  dorsal  ed^  of  each 
segment ;  but  1  nave  since  ascertained  that  these  are  the  cases  within  wliich 
new  spines,  with  their  lower  ends  doubled  like  the  fingers  of  a  glove  hastily 
pulled  off,  are  in  process  of  formation. 
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the  first  pair,  in  which  the  muscle  answering,  as  I  suppose, 
to  (fl),  namely,  the  flexor  of  the  upper  segment  of  the 
pedicel,  is  much  spread  out  at  its  lower  end,  and  is  there 
attached  to  the  exterior  surface  of  the  lower  segment. 

The  backward  and  forward  movements  of  the  segments, 
both  in  the  rami  and  in  the  pedicels  of  the  cirri,  are  appa- 
rently effected,  as  already  noticed,  by  the  outer  or  inner  (as 
the  movement  may  be)  basal  edge  of  one  segment  being 
drawn  a  little  way  down  within  the  next  succeeding  lower 
segment.  If,  at  the  same  time,  both  the  inner  and  outer 
margins  of  all  the  segments  were  drawn  one  within  the 
other,  the  whole  limb  would  necessarily  be  shortened ;  and 
I  distinctly  saw  a  shortening  action,  with  very  slight  move- 
ment in  any  other  direction,  in  the  first  and  second  pairs 
of  cirri ;  and  I  think  it  almost  certain  that  this  movement 
might  be  performed  by  the  other  cirri.  If  I  correctly  under- 
stand a  statement  of  Milne  Edwards,*  this  is  an  important 
fact,  as  he  asserts  that  only  the  higher  Crustaceans  possess 
the  power  of  shortening  their  limbs. 

When  a  Cirripede  is  alive,  the  action  of  the  cirri  is  really 
beautiful :  from  the  position  of  the  thoracic  segments,  the 
posterior  cirri  (three  pairs  in  the  Balaninae  and  four  pairs  in 
the  Chthamalinse)  form  a  sort  of  semicircle  facing  the  mouth : 
the  anterior  cirri  stand  further  apart,  and  are  opposed  in 
pairs  to  each  other,  with  the  first  pair  pointing  beyond  the 
mouth.  Together  the  cirri  form  a  hollow  cone,  not  circular 
but  elongated,  with  the  mouth  situated  at  the  lower  anterior 
end.  The  posterior  ciiri  are  protruded,  by  the  movement 
of  the  whole  thorax,  curled  up,  close  along  the  carinal  end 
of  the  orifice ;  as  they  are  protruded,  they  diverge,  both  by 
the  movement  of  their  pedicels,  and,  as  I  believe,  by  the 
separation  of  the  thoracic  segments.  As  the  two  rami  of  each 
separate  cirrus  are  uncurled,  they  also  diverge  a  little ;  as 
do  the  double  rows  of  spines  on  the  segments  in  each 
ramus,  by  their  elasticity.  By  the  movement  of  the  thorax, 
the  cirri  are  then  swept  towards  the  rostrum;  and,  lastly, they 
are  brought  perpendicularly  down  towards  the  mouth  with 
a  rapid  movement,  which  would  be  beautifully  adapted  to 
catch  any  object  floating  or  swimming  in  the  water ;  hence 

*  '  Annales  des  Sciences  Naturelles,'  torn,  xviii,  1852,  p.  121. 
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I  have  called  the  action  of  the  diri,  captorial.  When  the 
shell  of  a  Balanus  is  broken  open,  the  second  and  third 
pairs  of  cirri  are  repeatedly  clasped  over  the  mouth  with  a 
convulsive  movement,  in  a  manner  indicating,  I  think,  that 
their  chief  function  is  to  seize  and  carry  to  the  mouth  any 
object  entangled  by  the  sweeping  movement  of  the  three 
posterior  pairs.  The  first  pair  is  also  well  adapted  to  aid 
in  this  seizing  action ;  but  I  suspect  that  the  long  anterior 
ramus  likewise  acts  as  an  organ  of  touch,  warning  the 
animal  of  danger.  The  mouth  being  itself  moveable  as  a 
whole, — ^the  outer  maxillae  being  capable  of  a  backward 
and  forward  sweeping  action,  and  being  furnished  with 
orifices  apparently  olfactory, — the  inner  maxillae  having 
more  diversified  movements, — the  toothed  mandibles  over- 
hanging the  oesophagus, — and  the  cesophagus  itself  possess- 
ing a  powerful  swallowing  movement,  are  all  admirably 
adapted  to  secure  any  prey,  when  once  entangled  by  the 
cirri. 

Mouth. 

The  mouth,  in  the  sub-family  Chtliamalinae,  cannot  be 
distinguished  from  that  of  the  Lepadidae,  which  has  been 
pretty  fully  described  in  my  former  volume.  In  the 
Balaninae,  however,  the  labrum  difiers  considerably  in  not 
being  swollen  ;  that  is,  in  its  outer  and  inner  fold  of  mem- 
brane being  close  together,  and  in  having  a  central  notch : 
the  palpi  are  also  larger,  and  the  lower  teeth  on  the  mandi- 
bles, are  laterally  (PL  26,  fig.  5)  double,  as  will  be  more 
particularly  stated  under  these  two  sub-families.  I  have 
given  a  drawing  (PI.  26,  fig.  1)  of  the  mouth,  seen  from 
above,  of  Balanm  perforatuSy  with  the  right-hand  palpus  (d') 
and  outer  maxilla  (d)  cut  off,  in  order  that  the  labrum  («), 
mandibles  (c),  and  inner  maxilla  {b)  might  be  better 
shown ;  the  cut-off  bases  (x^  x)  of  the  first  cirrus  on  each 
side  are  also  shown.  In  fig.  2  we  have  the  deep  supra- 
oesophageal:  cavity  in  Bal.  improm^m  torn  open  and  laid 
fiat,  with  the  inner  surfaces  of  the  labrum  {e)  and  outer 
maxillae  {a)  exhibited,  the  palpi,  mandibles,  and  inner 
maxillae  having  been  removed.  Figs.  3  and  4  will  presently 
be  referred  to ;  they  are  parts  of  the  mouth,  with  the  mus- 
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cles,  &c.  removed,  of  Coronala.  The  mouth  differs  ex- 
tremely little  in  the  different  genera  and  species  of  the 
Balanid»9  much  less  than  amongst  the  LepadidaB.  In  the 
BalaninsB,  the  crest  of  the  labrum  is  sometimes  hairy,  in- 
stead of  having,  as  is  usual,  from  two  to  six  teeth  on  each 
side  of  the  central  notch :  in  Balantis  impromsus  (PI.  26, 
fig.  2)  and  ebumeus,  and  in  Chelonobia,  the  crest  on  each 
side  of  the  central  notch  {e')  is  furnished  with  a  row  of  finely 
graduated  teeth.  A  sub-triangular  portion  of  the  inner 
fold  of  membrane  of  the  labrum,  which  overhangs  the 
oesophagus,  is  always  thickened  and  yellowish ;  it  is  also 
often  punctured  in  patterns  (PI.  26,  fig.  2,/),  which,  I 
believe,  give  attachment  to  little  muscles  that  serve  to  open 
the  upper  end  of  the  oesophagus.  Opposite  to  this  thickened, 
sub-triangular  portion  of  membrane,  the  thin  membrane 
forming  the  supra-oesophageal  cavity  (or  the  cavity  sur- 
rounded by  the  gnathites)  is  strengthened  by  a  pair  of 
curved  ribs  (A,  fig.  2)  of  thickened  yellowish  membrane, 
running  down  from  the  inner  bases  {c^')  of  the  bilobed 
outer  maxillae  to  the  opening  of  the  oesophagus  {ff) :  a 
broad  branch  from  each  of  these  ribs  supports  the  sides  of 
the  orifice  of  the  oesophagus ;  and  this  branch  almost  joins 
on  to  a  slightly  thickened  rim  or  bai*  (/'),  which  branches 
off  from  the  upper  part  of  the  sub-triangular  (/)  inner  fold 
of  the  labrum.  This  structure,  in  BaL  improvisus,  is  repre- 
sented in  PI.  26,  fig.  2,  as  well  as  it  could  be,  considering 
that  the  deep  supra-oesophageal  cavity  has  to  be  torn  open, 
and  then  laid  flat. 

The  Falpi  (PL  26,  fig.  6)  differ  little,  except  in  size,  in 
the  different  genera,  being  squarish,  more  or  less  elongated, 
or  even  approaching  to  club-shaped :  in  most  of  the  Bala- 
ninae  they  are  larger  even  than  the  mandibles,  of  which 
they  normally  form  a  part.  Their  upper  margins,  especially 
towards  their  free  extremities,  are  always  thickly  clothed  with 
spines ;  and  there  is  generally  a  single  row,  either  short  (r) 
or  long,  of  spines  of  greater  length,  which  arise  from  a  little 
above,  and  stand  almost  in  a  parallel  line  to,  the  basal 
margin.  On  the  internal  surface,  there  is  sometimes  a 
row  (t)  of  very  short  little  spines,  which  overhang  the  crest 
of  the  labrum.     The  Mandibles  (PI.  26,  fig.  5)  have  from 
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three  to  five  teeth ;  the  lower  point  or  angle  is  generally 
pectinated.  In  Coronula  and  its  close  allies,  there  are  some 
small  teeth  intermediate  between  the  four  or  five  main 
teeth ;  and  in  these  genera,  though  members  of  the  sub- 
family Balaninse,  the  lower  teeth  exhibit  only  rudiments  of 
being  laterally  double.*  The  Maxilla  sometimes  have  a 
notch  under  the  upper  large  pair  of  spines,  and  in  Odomeris 
brunnea  there  is  a  double  notch :  in  many  species  of  Bala- 
nus,  the  inferior  corner  stands  up  like  a  step  (PI.  26, 
fig.  7,  a) :  in  many  other  genera  and  species,  the  whole  edge 
is  straight.  In  all,  or  almost  all  cases,  the  row  of  spines  on 
the  middle  portion  is  double.  The  Outer  MaxilUe  are  always 
bilobed  on  their  inner  faces,  and  are  clothed  with  bristles. 
On  all  the  gnathites,  the  bristles  are  often  doubly  serrated. 

Muscles  and  functions  of  the  Gnathites,  and  their  con-' 
fluence, — The  outer  maxillse  appear  at  first  like  a  deeply- 
lobed  lower  lip,  for  they  reach  over  almost  to  the  labrum 
(PI.  26,  fig.  1),  and  thus  partially  cover  the  other  organs; 
they  are  separately  capable  of  a  strong  and  rapid,  to  and  fro 
movement,  by  which  no  doubt  they  sweep  any  prey,  en- 
tangled by  the  cirri,  towards  the  other  gnathites.  Each 
outer  maxilla  is  furnished  with  a  pair  of  muscles,  apparently 
a  flexor  and  extensor ;  there  is  also  a  little  muscle  between 
the  two  maxillae,  I  presume  for  the  purpose  of  bringing 
them  together.  The  outer  and  inner  maxillae  generally 
stand  close  together,  and  in  several  genera  a  little  way 
apart,  from  the  mandibles ;  but  there  is  no  trace  of  any 
labium  or  true  lower  lip,  bounding  the  mandibles  and 
orifice  of  the  oesophagus.  The  outer  and  inner  maxillae  and 
mandibles  are  not  opposed  in  pairs  to  each  other,  but 
against  the  thickened  inner  fold  of  the  labrum ;  almost  in 
the  same  manner  as  the  posterior  pairs  of  cirri  are  not 
opposed  one  to  the  other,  but  to  the  mouth. 

I  have  described  pretty  accurately  the  muscles  of  the 

*  M.  Martin  St.  Ange  describes,  in  his  '  M^moire  sur  rOrffaQisation  des 
Cirriiicdes,*  pp.  15  and  32,  "une  petite  langue^^  in  the  mouth  of  Lcpas;  but  I 
may  venture  to  assert  that  such  docs  not  exist ;  it  is  merely  the  point  of  union 
between  the  outer  maxillae.  M.  St.  Ange,  in  bis  comparison  of  the  mouth  of 
Lepas  with  that  of  PhvUosoma,  comnares  the  mandible  of  the  latter  with  the 
palpus  of  Lepas;  the  first  maxilla  of  Phyllosoma  with  the  mandible  of  Ijcpas; 
aua  so  on  with  the  other  gnathites. 
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mandibles  in  my  former  volume,  and  there  given  a  drawing 
(PL  10,  fig.  1)  of  them.  There  are  four  muscles :  first,  the 
depressor  muscle,  which  is  the  largest,  and  is  attached,  at  its 
upper  end,  to  ligamentous  apodemes  under  the  free  toothed 
portion  of  the  jaw;  and  at  its  lower  end,  spreadingconsiderably 
out,  is  attached  to  a  concavity  close  above  the  basal  margin 
of  the  labrum ;  to  understand  the  action  of  these  muscles,  it 
should  be  borne  in  mind  that  the  mandible  almost  faces 
the  labrum.  Tn  some  genera,  as  in  Coronula,*  the  swelling 
near  the  basal  margin  of  the  labrum  (PI.  26,  fig.  3,  k),  caused 
by  the  internal  concavity  for  the  above  muscle,  is  conspicu- 
ous. The  depressor  muscle  is  opposed  by  a  small  elevator, 
attached  to  the  mandible  close  by  the  depressor;  thence 
it  nms  upwards,  and  is  united  at  its  upper  end  to  the  base 
of  the  palpus,  at  the  point  where  the  latter  adheres  to  the 
labrum :  I  have  ventured  to  call  this  muscle  the  elevator, 
from  being  apparently  so  well  fitted  for  this  purpose ;  but 
I  feel  some  little  doubt,  from  having  observed  an  apparent 
slight  movement  in  the  palpi  of  living  Balani ;  and  this  is 
the  only  muscle  entering  those  organs.  The  free  part  of 
the  mandible  is  articulated  on  a  square,  thickened  piece  of 
membrane,  forming  part  of  the  side  of  the  mouth  (PL  26, 
figs.  3,  4,  c  1 ;  and  PL  10,  fig.  I,  a,  b,  in  my  volume  on  the 
Lepadidae) ;  to  this  square  piece  of  membrane,  two  short 
muscles  are  attached,  one  above  the  other,  and  which  ought, 
in  the  Plate  in  my  former  volume,  to  have  been  represented 
crossing  the  depressor  muscle  at  nearly  right  angles;  at 
their  further  ends  they  are  attached  to  about  the  middle  of 
the  labrum,  where,  at  least  in  Coronula  (PL  26,  fig.  3,  i),  a 
slight  concavity  can  be  detected.  The  action  of  these  two 
muscles  must  be  to  draw  the  whole  mandible  against  the 
labrum ;  and  the  depressor  muscle  might,  at  the  same  time, 
draw  the  toothed  edge  downwards,  and  thus  force  any  prey 
into  the  oesophagus. 

The  inner  maxillae  are  likewise  furnished  with  four  muscles, 
very  nearly  as  figured  in  my  former  volume  (PL  10,  fig.  10); 
namely,  two  muscles,  one  inside  and  the  other  outside  the 
curious  apodeme,  which  in  the  Balanidae  (PL  26,  fig.  7,  U)  is 

*  This  is  figured  by  Burmeister  in  his  *  Beitrage  zur  Naiurgeschicble  der 
Rankenfiisser,  Tab.  2,  fig.  6. 
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88  invariably  present  as  in  the  Lepadidse:  these  two 
muscles  are  attached  at  their  lower  ends  to  the  outer  mem- 
brane of  the  mouth,  close  to  its  basal  articulation:  the 
outer  one  of  these  two  muscles  would,  I  presume,  act  as 
an  ^vator,  and  the  inner  one  as  a  depressor;  the  free 
part  of  the  organ  working  on  the  top  of  the  apodeme,  like 
an  axe,  on  a  hinge,  on  the  top  of  a  pole.  But  there  is  also 
a  larger  depressor  muscle,  in  an  analogous  position  with 
that  (i.  €.  the  first-mentioned  muscle)  of  the  mandibles ;  and 
a  fourth  muscle,  crossing  the  latter  depressor  at  nearly 
right  angles,  and  attached  (as  far  as  I  could  make  out)  on 
the  side  of  the  orifice  of  the  oesophagus,  close  under  the 
mandibles :  the  action  of  this  latter  muscle  would  be  to 
draw  the  whole  oi^n  towards  the  labrum. 

I  must  not  conclude  my  description  of  the  mouth, 
without  drawing  particular  attention  to  its  peculiar  com- 
pounded nature.  It  is  prominent,  and  is  capable,  as  a 
whole,  of  movement ;  it  is  separated  from  the  body  by  a 
fold  or  articulation,  which  can  be  traced  all  round.  It  is, 
as  we  have  seen,  composed  of  a  broad  labrum  and  three 
pairs  of  gnathites ;  which  latter  have  only  their  terminal 
segments  free ;  and  these  surround  a  conical  hollow,  at  the 
bottom  of  which  lies  the  opening  of  the  oesophagus.  The 
prominence  of  the  whole  mouth  appears  to  result  from  the 
lateral  fusion  of  the  two  basal  segments  of  the  three  pairs 
of  gnathites.  I  have  examined  the  mouth  of  ordinary 
Crustaceans,  and  can  see  no  trace  of  a  structure  like  this. 
That  there  has  been  some  union  of  the  parts  is  indisputa- 
ble ;  for  the  palpi,  which  in  ordinary  Crustaceans  are  quite 
free,  are  here  firmly  united  to  the  upper  and  outer  comers 
of  the  labrum ;  and  indeed,  at  first  appear  to  be  more  inti- 
mately connected  with  the  labrum  than  with  the  mandibles. 
The  palpus  on  its  upper  and  exterior  surface,  is  in  direct  con- 
tinuity with  the  square  thickened  piece  of  membrane,  on 
which  the  mandible  is  articulated,  and  likewise  with  that 
side  of  the  upper  or  free  portion  of  the  mandible  which 
faces  the  labrum.  This  face  of  the  mandible,  beneath  the 
toothed  edge,  is  hollowed  out  or  arched  (PL  26,  fig.  5,/?), 
owing  to  the  above-mentioned  continuity  of  its  membrane 
with  that  of  the  palpus.     On  the  lower  surface,  the  palpus  is 
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• 

firmly  united  to  the  lateral  corners  of  the  labrum ;  or  indeed 
the  corners  of  the  labrum  may  be  almost  said  to  be  formed 
by  the  soft,  swollen  bases  of  the  palpi :  the  point  of  union^ 
when  viewed  from  the  outside,  is  seen  to  form  a  knob  on 
the  shoulder  of  the  labrum,  beneath  the  level  of  its  crest, 
and  at  this  knob  (PI.  26,  fig.  8,  close  to  d')  several  thick- 
ened bands  in  the  surrounding  membrane  unite.  The  free 
portion  of  the  palpus  stands  out  transversely  behind  (e.  e. 
anteriorly  to,  in  a  homological  sense)  the  labrum.  I  suspect 
that  the  palpus  possibly  may  consist  of  two  segments,  of 
which  the  terminal  one  is  free,  and  the  lower  one  confluent 
with  the  labrum. 

Before  proceeding  any  further,  I  should  observe  that  figs. 
3  and  4,  in  PI.  26,  represent  the  membranes  of  the  mouth  of 
Coronula  diadema,  perfectly  cleaned.  In  fig.  3,  all  the  front 
part  of  the  mouth  has  been  removed,  the  mandible  on  one 
side,  the  labrum  with  the  two  palpi,  and  the  oesophagus  being 
alone  left,  and  these  are  viewed  from  the  inner  side;  the  front 
part,  however,  of  the  supra-ossophageal  cavity  has  been  cut 
away.  In  fie.  4,  the  labrum,  with  the  oesophagus,  has  been 
removed,  whilst  the  two  outer  maxillae,  the  right-hand  inner 
maxilla  and  mandible  (with  the  exterior  and  basal  portions, 
dy  d'\  of  one  palpus)  are  seen  from  the  outside ;  but  in  order 
that  these  parts  should  all  be  shown,  the  whole  of  the 
right-hand  side  of  the  mouth  has  been  spread  out,  for  the 
teeth  of  the  mandible  should  have  stood  in  a  vertical  line 
between  the  two  outer  maxillse.  In  the  mandibles,  the  free 
upper  part  is  separated,  by  a  distinct  articulation,  from  the 
square  piece  of  thickened  membrane  (fig.  3,  c  \)  on  which  it 
is  supported ;  and  this  latter  is  separated  by  a  second  articu- 
lation from  a  portion  of  thickened  membrane  [ct),  the  basal 
edge  of  which  forms  the  third  and  lowest  articulation,  sepa- 
rating the  mouth  from  the  body.  This  basal,  thickened 
portion  of  membrane  curls  round  and  inwards,  towards  the 
outer  maxillae  or  front  of  the  mouth,  and  its  terminal  points 
sometimes  even  penetrate  a  little  way  within  the  muscles, 
like  apodemes :  it  is  not  distinctly  separated  by  any  line  or 
suture  from  the  membrane,  which  forms  the  whole  broad 
labrum ;  so  that  I  at  first  concluded  that  the  labrum  dipped 
under  the  mandibles,  and  thus  afibrded  a  support  on  which 
they  were  articulated ;   but  this  appears  so  opposed  to  all 
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analogy,  that  it  is  more  probable  that  the  above  basal 
thickened  portion  of  membrane  is  tnily  the  basal  segment 
of  the  mandibles,  completely  confluent  with  the  labrum ;  and 
it  is,  I  think,  not  very  improbable  that  even  a  large  portion 
of  what  in  appearance  belongs  to  the  labrum,  namely,  those 
concavities  to  which  the  muscles  of  the  mandibles  are 
attached,  may,  also,  be  part  of  the  basal  segment  of  the 
mandibles.  Whether  or  no  there  really  are  two  segments 
beneath  the  upper  free  portion  of  the  mandibles,  which  have 
become  laterally  confluent  with  other  parts,  I  must  think 
that  the  square  thickened  piece  of  membrane  (ci)  repre- 
sents at  least  one  segment.  I  may  here  observe,  that 
Prof.  Milne  Edwards  seems  to  consider  the  mandible  of  the 
higher  Crustaceans  as  answering  homologically  to  the  haunch 
of  the  leg;  but,  according  to  M.  Brulle,*  there  ought  to  be 
two  basd  segments  (sous-maxillaire  and  maxillaire)  bearing 
the  proper  mandible,  and  giving  rise,  on  the  outer  side,  to 
the  palpus, — a  structure  which  perfectly  corresponds  with 
my  view  of  the  mandible  and  palpus  in  Cirripedes. 

Mawilla :  the  point  whence  the  long  apodeme  {6\  PI.  26, 
fig.  4  and  flg.  7)  arises,  according  to  Audouin's  views,  must 
mark  an  articulation,  and  this  would  separate  the  upper 
free  segment  from  the  lower  segments,  which  I  believe  to 
be  laterally  confluent  with  the  organs  on  each  side.  The 
thickened  membrane,  of  which  the  upper  free  part  is  formed, 
extends  a  little  distance  beyond  the  insertion  of  the  apo- 
deme; and  this  small  portion  beneath  the  point  of  insertion 
may  possibly  answer  to  the  square,  thickened  piece  of 
membrane,  or  second  segment,  supporting  the  mandibles. 
Beneath  it,  a  rather  wide  expanse  of  thin,  flexible  membrane 
reaches  down  to  the  basal  fold  surrounding  the  mouth,  and 
may  thus  form  the  third  segment. 

Outer  Maanlla :  the  upper  free  segment  has  a  spinose 
lobe  {a'\  PI.  26,  figs.  2  and  4),  on  its  inner  face,  which 
may  indicate  a  lower  and  second,  almost  free  segment. 
Passing  over  this,  we  have,  on  the  outside  of  the  mouth, 
beneath  the  free,  upper  segments,  an  expanse  of  membrane, 
which,  on  the  side,  close  to  the  inner  maxillae,  is  perforated 
(PL  26,  fig.  4,  n)  by  orifices  which  I  believe  are  olfactory. 
In  some  species,  as  in  BaL  oburneus  and  improvisus,  there 

*  'Annalcs  des  Scicnc.  Nat.,'  3d  scries,  Zoolog.,  lorn,  ii,  p.  271. 


CIRRI.  81 

is  a  longitudinal  medial  suture  in  this  expanse  of  mem- 
brane,  which  I  suppose  indicates  the  lateral  confluence  of 
the  middle  segments  of  the  two  outer  maxillae.  A  short, 
transverse  articulation  or  fold  separates  this  middle  seg- 
ment (fig.  4,  a  i)  of  each  maxilla  from  the  third  or  basal 
segment;  and  this  latter  (a 2)  is  separated  from  the 
body  by  a  very  distinct  fold,  which  (at  least  amongst 
the  Lepadidae)  sends  inwards  a  short,  medial,  tongue- 
formed  apodeme.  Here,  then,  we  apparently  have,  as  in 
the  mandibles,  two  segments  under  the  upper  free  segment 
of  each  outer  maxilla,  laterally  confluent  with  the  adjoining 
organs.  But  I  must  state  that,  in  old  specimens,  and  only 
in  old  specimens  of  Coronula  diadema,  I  have  found  under 
the  outer  maxilla  an  additional  transverse  ridge  and  fold, 
which  plainly  shows  how  easily  a  mere  thickening  of  the 
membrane  might  be  mistaken  for  an  articulation.  I  can, 
however,  hardly  persuade  myself  that  the  articulated  mem- 
brane, under  the  free  part  of  the  mandibles,  which  has  now 
been  figured  and  described,  has  no  homological  signifi- 
cation ;  and  the  fusion  of  the  palpus  and  labrum  seems 
too  plain  to  be  mistaken.  Hence  I  must  conclude  that  the 
mouth,  in  the  Cirripedia,  does  truly  exhibit  a  compounded 
structure  of  a  very  peculiar  nature. 

Cirri. 

There  are  always  six  pair ;  each  biramous  and  multiarti- 
culated,  supported  on  a  pedicel  formed  of  two  segments. 
A  shield -like  swelling  at  the  exterior  bases  of  these  pedicels 
often  appears  like  another  segment ;  but  such,  I  believe,  is 
not  its  nature.  The  five  posterior  pairs  answer  to  the  five 
pairs  of  ambulatory  legs  in  the  higher  Crustaceans ;  and 
as  in  the  case  of  the  latter,  the  three,  or  the  four  hinder- 
most  pairs  almost  invariably  resemble  each  other.  The 
first  pair,  which  is  homologous  with  the  outer  maxillipeds 
of  ordinary  Crustaceans,  is  separated  by  an  interval  from  the 
second  pair ; — though  this  is  not  the  case  with  the  legs  of  the 
pupa, from  which  the  cirri  are  metamorphosed.  These  anterior 
cirri  are  attached  to  the  lateral  edges  of  the  mouth,  namely  to 
the  thickened  rim  of  membrane,  forming  the  supposed  basel 
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segment  of  the  mandibles.  They  are  capable  of  more 
diversified  movements  than  the  other  cirri:  the  anterior 
ramus  is  always  elongated,  with  the  terminal  segments  more 
or  less  tapering,  and  is  directed  beyond  {or  anteriorly  to) 
the  mouth  :  the  shorter  ramus  closely  resembles  in  structure 
the  rami  of  the  second  pair.  In  the  Chthamalinae  the 
second  pair,  and  in  the  Balaninae  the  second  and  third 
pairs  (as  will  be  more  particularly  described  under  these 
sub-families)  differ  in  structure  from  the  posterior  pairs, 
from  which  they  are  separated  by  a  slight  interval.  The 
number  of  segments  on  the  posterior  cirri  is  often  great, 
amounting  in  Chelonobia  even  to  fifty.  Each  segment 
normally  is  furnished  on  its  inner  face,  which  is  usually 
somewhat  protuberant,  with  from  two  to  rarely  eight  or  ten 
pairs  of  long  spines  or  bristles,  placed  in  a  double  row ; 
the  two  spines  in  the  lower  pairs  stand  nearer  to  each 
other,  and  are  shorter  than  the  spines  in  the  upper  pairs. 
Between  each  pair  of  spines  there  is  either  a  single,  very 
thin  bristle,  or  often  a  tuft  of  such.  The  pairs  are  directed 
somewhatupwards,  and  they  diverge  when  the  cirri  areun- 
curled ;  their  function  is  obviously  to  entangle  the  ])rey. . 
On  the  dorsal  or  exterior  surface  of  each  segment,  close  to 
its  upper  margin,  there  is  a  tuft  of  spines,  often  composed 
of  thicker  and  thinner  spines ;  these,  I  believe,  serve  to  pre- 
vent any  creature  intruding  within  the  sack.  On  both  sides 
of  the  upper  margin  of  each  segment,  there  is  generally  a 
row  of  short,  blunt,  excessively  minute  spines,  which  only 
deserve  notice,  inasmuch  as  it  is  by  their  increase  in  number 
and  size,  and  by  the  spreading  out  of  the  dorsal  tufts,  and, 
lastly,  by  the  increase  of  the  little  tuft  intermediate  be- 
tween the  paira  of  spines  situated  in  front,  that  the  seg- 
ments on  the  two  or  three  anterior  pairs  of  cirri  become 
covered,  like  brushes,  with  bristles.  The  bristles  or  spines  on 
the  second  and  third  cirri  are  often,  especially  in  Tetraclita, 
doubly  and  coarsely  pectinated.  The  bristles  on  the  pedi- 
cels follow  the  same  arrangement  as  on  the  rami ;  namely, 
being  in  regular  pairs  on  the  posterior  cirri,  and  crowded 
thickly,  like  a  brush,  on  the  anterior  cirri.  The  segments 
in  the  shorter  ramus  of  the  first  cirrus,  and  in  both  rami  of 
.the  second,  and  often  of  the  third  cirrus,  are  broader  than 


CIRRI.  83 

the  segments  of  the  posterior  cirri;  they  are,  also,  espe- 
cially in  the  genus  Balanus,  frequently  produced  in  their 
upper,  ante-lateral  corners,  into  remarkable  prolongations 
(see  PL  29,  fig.  4,  of  the  third  cirrus  of  BaL  perforatus), 
clothed  on  their  inner  surfaces,  and  at  their  extremities,  by 
numerous  bristles.  The  number  of  the  segments  in  each 
cirrus  is  in  some  degree  variable,  and  increases  with  age ; 
this  is  likewise  the  case,  to  a  certain  extent^  with  the 
number  of  the  spines  borne  on  each  segment. 

As  compared  with  ordinary  Crustaceans,  I  presume  the 
two  rami  answer  to  the  tige'  and  ''palpe*  of  Milne 
Edwards ;  and  the  pedicel  (as  I  have  called  it)  to  the  two 
basal  segments  of  the  leg.*  The  ''fotief*  or  flabellum 
does  not  appear  to  be  developed  in  any  Cirripede;  for 
though  the  filamentary  appendages  in  certain  genera  of 
Lepadidae,  might  at  first  be  thought  to  be  of  this  nature, 
yet  their  usual  position  beneath  the  basal  articulation  of  the 
first  pair  of  cirri,  and  the  occasional  presence  of  more  than 
one,  proves,  I  think,  that  such  is  not  the  case. 

Though  the  structure  of  the  cirri  is  very  uniform,  yet  we 
meet  with  some  peculiarities.  In  Chelonobia,  the  segments 
of  the  posterior  cirri  bear  only  two  pairs  of  main  spines ; 
whereas  in  some  varieties  of  Bcdatma  balanoides^  they  carry 
as  many  as  ten  pair  in  a  longitudinal  row ;  but  in  this  latter 
species,  the  number  of  these  spines  varies,  in  a  singular 
manner,  from  six  to  ten  pairs.  In  Tubicinella,  the  pairs  of 
spines  on  the  segments  of  the  posterior  cirri  are  arranged 
80  closely  one  under  the  other,  that  they  appear  almost  like 
a  single  transverse  row.  Considering  the  whole  family,  the 
third  pair  of  cirri  differs  most  in  structure  in  the  different 
genera.  Thus,  in  Chthamalus  antennatus,  the  anterior  (or 
outer)  ramus  (PL  29,  fig,  3)  is  thicker  and  much  longer 
than  the  posterior  (or  inner)  ramus ;  the  number  of  the 
segments  in  one  instance  being,  in  the  two  rami,  53  and  18 ; 
in  the  longer  ramus,  the  spines  are  arranged  abnormally, 
tending  to  form  a  little  circle  round  each  segment;  and 

*  According  to  this  author's  new  nomenclatare,  the  pedicel  would  consist  of 
the  coxopodite  and  basipodite ;  tlie  tige  would  be  the  ischiopodite  and  follow- 
ing segments ;  and  the  palpe  would  be  the  cxopodite ;  the  epipodite  or  flabellum 
being  absent    (*  Annales  des  Sciences  Natarelles,'  torn,  xviii^  1852.) 
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the  whole  ramus  may  be  said  to  be  antenniformed,  and  I 
believe  acts  as  an  organ  of  touch :  the  relative  number  of 
the  segments,  I  may  add,  in  the  two  rami  and  the  arrange- 
ment of  their  spines  varies  greatly  in  this  species.  In  two 
other  species  of  the  same  genus  Chthanialus,  we  have 
occasionally  the  anterior  ramus  in  some  degree  antenni- 
formed,  so  that  this  whole  structure  is  variable.  In  the 
allied  Chamasipho  columna,  it  is  the  posterior  or  inner 
ramus  which  is  antenniformed,  but  this  peculiar  develop- 
ment is  more  plainly  marked  in  the  case  of  the  second  pair 
of  cirri  than  in  that  of  the  third  pair.  In  Tetraclita  porosa 
it  is,  also,  the  posterior  ramus  of  the  third  pair  which  is 
antenniformed ;  in  this  third  pair,  and  indeed  in  the  other 
cirri,  the  relative  numbers  of  the  segments  vary  extremely. 
A  similar  structure  in  the  third  pair,  but  in  a  lesser  and 
variable  degree,  may  be  observed  in  some  of  the  other 
species  of  Tetraclita.  In  Balanus  vestitus,  also,  we  have,  in 
the  third  pair,  an  analogous  structure.  It  is  scarcely  possible 
to  believe  that  the  circumstance  of  the  second  pair  of  legs, 
which  answer  to  the  third  pair  of  cirri,  being  antenniformed 
in  certain  decapod  Cnistaceans,  is  an  accidental  coincidence ; 
it  must  be  owing  to  some  special  afBnity  in  the  two  groups. 

In  Chelonobia,  the  third  pair  of  cirri  is  of  unusual 
length  compared  with  the  second  pair,  but  does  not  other- 
wise differ  from  the  type  of  its  sub-family :  in  Coronula  and 
its  allies,  on  the  other  hand,  the  third  pair  is  very  short  and 
broad,  as  may  be  seen  (PI.  29,  fig.  5)  in  Xenobalanus: 
in  this  latter  genus,  the  front  surfaces  of  the  segments  of 
the  pedicels  (fig.  6)  of  the  posterior  cirri,  are  extremely 
protuberant,  almost  as  in  Scalpellum  vulgare. 

The  last  peculiarity  in  the  cirri  at  all  worth  mentioning, 
is  in  the  sub-genns  Acasta,  in  which,  differently  from  in  all 
other  known  Cirripedes,  the  anterior  ramus  of  the  fourth 
pair  does  not  absolutely  resemble  the  rami  of  the  fifth  and 
sixth  pairs ;  in  most  of  the  species,  the  spines  on  this  anterior 
ramus  are  more  crowded  together,  are  larger,  and  are  mingled 
with  some  short  thick  points ;  and  the  spines  in  the  dorsal 
tufts  are  also  longer  than  in  the  two  posterior  pairs  of 
cirri ;  but  in  A.  sulcata  (PI.  29,  fig.  2),  and  in  a  lesser 
degree  in  A,  cyathus  and  A.  purpurata,  the  front  margins  of 
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the  lower  segments  of  this  anterior  ramus,  and  of  the 
upper  segment  of  the  pedicel,  are  developed  into  strong, 
downwardly-curved  teeth :  it  is  very  remarkable  that  so 
beautiful  a  structure  should  be  extremely  variable,  as  it  cer- 
tainly is  in  Acaata  sulcata. 

Caudal  appendages. — With  extremely  few  exceptions, 
these  are  present  in  all  the  Lepadidae  and  Verrucidae; 
whereas  amongst  the  Balanidse  they  occur  only  in  the  two 
species  of  Pachylasma,  and  in  one  species  of  Catophragmus  \ 
these  being  the  genera  most  closely  allied  to  the  Lepadidae, 
and  where,  consequently,  their  presence  might  have  been 
anticipated.  These  appendages  are  seated  close  together 
over  the  anus;  they  are  multiarticulate,  each  segment 
being  sub-cylindrical,  with  a  few  small  bristles  round  its 
upper  edge. 

Alimentary  Canal. 

I  have  not  much  on  this  head  to  add  to  what  I  have  said 
under  the  Lepadidae.  As  in  that  family,  the  strong  internal 
membrane  of  the  oesophagus  terminates  in  a  remarkable, 
bell-shaped  expansion  (PI.  26,  fig.  3,/),  which,  as  observed 
by  M.  St.  Ange,  serves  to  keep  the  upper  broad  end  of  the 
stomach  expanded.  The  oesophagus  is  well  fut*nished  with 
constrictor  and  radiating  muscles  for  closing  and  opening 
it ;  and  it  is  thus  capable  of  a  strong  swallowing  movement. 
The  stomach  runs  down  to  the  lower  end  of  the  prosoma, 
and^then  doubling  back  on  itself  extends  to  the  anus.  As 
the  prosoma  is  much  elongated  in  Tubicinella  and  Xenoba- 
lanus,  so  is  the  stomach  of  unusual  length  in  these  genera. 
In  several  species  of  Balanus,  the  upper  edge  of  the 
stomach  is  surrounded  by  from  six  to  eight  caeca ;  these 
caeca  I  ascertained,  in  Balanus  perforafmy  are  branched,  and 
penetrate  a  considerable  way  into  the  body ;  and  some  of 
them  at  least  expand  a  little  at  their  extremities.  Each 
caecum,  from  the  manner  in  which  it  retained  fluid,  must,  I 
think,  be  furnished,  at  the  point  where  it  enters  the 
stomach,  with  a  sphincter  muscle.  In  Tetraclita,  Chtha- 
malus,  Tubicinella,  Coronula,  and  Xenobalanus,  there  are  no 
caeca;  but  in  Xenobalanus  and  Corontda  balanaris,  there 
are  longitudinal,  approximate  folds  in  the  upper,  broad  end 
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of  the  stomach,  which  would  serve  to  expose  the  food  to  a 
greater  extent  of  digesting  surface.* 

As  in  the  case  of  the  Lepadidae,  a  transparent,  structure- 
less, epithelial  tube,  composed  of  chitine,  containing  more 
or  less  digested  food,  is  found,  in  specimens  preserved 
in  spirits,  occupying  the  whole  length  of  the  stomach, 
and  where  there  are  caeca,  sending  branched  prolonga- 
tions into  them.  Tt  does  not  extend  into  the  oesophagus 
or  into  the  rectum.  This  epithelial  tube  or  model  of  the 
stomach,  filled  with  excrement,  is  expelled  by  the  rectum, 
whole,  that  is  in  a  single  piece,  as  I  observed  in  some  living 
specimens  of  Balanus  balanoides :  in  some  specimens,  how- 
ever, of  Chthanialua  stellatus^  the  excrement  was  ejected,  per- 
haps from  the  animal  being  confined,  in  fragments,  and  the 
sack  thus  became  befouled.  Beneath  the  epithelial  layer, 
the  stomach  is  lined  by  a  delicate,  pulpy  and  cellular  mucus 
layer,  which  easily  peels  off  in  flakes :  this  is  surrounded 
by  a  muscular  layer  with  the  fibres  closely  approximated  and 
transverse;  and  this  by  a  layer  of  stronger,  longitudinal 
muscles,  but  more  distant  from  each  other.  Lastly,  outside 
this  double  muscular  layer,  there  is  a  rather  thick,  somewhat 
laminated,  pulpy  layer,  abounding  with  cells,  often  nu- 
cleated, and  frequently  containing  much  oily  matter.  This 
structure  agrees  closely  with  Dr.  C.  H.  Jones'sf  account  of 
the  external  covering  of  the  stomach  in  Daphnia,  and  which 
he  believes  to  be  hepatic :  as  in  Daphnia,  there  does  not 
seem  to  be  any  ducts.  I  may  here  observe,  that  within  the 
upper  part  of  the  prosoma,  but  not  immediately  connected 
with  the  stomach,  I  have  often  observed  much  white  pulpy 
substance,  permeated  by  lacunal  passages,  and  exhibiting 
no  structure  except  some  excessively  minute  cells. 

*  The  presence  and  absence  of  these  caeca  in  genera  so  dosdj  allied  as 
Baianus  and  Tetraclita,  shows,  I  think,  that  these  cavities  are  not  of  high  im- 
portance; and  I  must  doubt  whctlierVon  Siebold's  view  (*  Anatomic  Compar^e,' 
torn,  i,  p.  445),  that  thehe  cseca  form  a  passage  to  a  true  or  isolated  liver,  such  as 
exists  in  tlie  higher  Crustacea,  can  be  admitted.  Caeca  are  said  by  Yon  Siebold 
to  occur  in  some  of  the  Entomostraca,  as  Daphnia,  Argulus,  &c. 

t  * Pliilosonhical  Transactions,*  18i9,  p.  116.  iLarstcn  ('Nov.  Actorum 
Acad.  Nat.  Cur./  1845,  tab.  xx^  has  excellently  figured  the  testes,  as  the 
hepatic  glands ;  and  has  indicated  the  ovaria  as  salivary  glands;  it  is  singuhur 
that  this  anatomist  overlooked  the  ducts  which  lead  from  nis  supposed  hepatic 
gUnds,  into  the  vesiculie  seminales,  within  wluch  he  observed  spermatossoa. 
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The  rectum,  lined  by  membrane  continuous  with  that 
investing  the  thorax  (and  seen  through  it,  in  PI.  26,  fig.  8,  c), 
extends  inwards  to  about  opposite  the  bases  of  the  third  or 
fourth  pairs  of  cirri.  It  is  longitudinally  plaited ;  the  ends 
of  the  folds  forming  a  sort  of  valve  where  joined  on  to  the 
stomach.  It  is  coated  by  circular,  transverse  muscular 
fibres:  judging  from  the  movements,  the  anus  itself  is 
surrounded  by  a  strong  sphincter  muscle.  The  anus  opens 
on  the  dorsal  surface  of  the  thorax  (fig.  8, 6) ;  but  as  in  the 
genera,  in  which  caudal  appendages  occur,  it  opens  under 
them,  the  orifice,  I  believe,  is  homologically  terminal,  and 
owes  its  dorsal  aspect  to  the  aborted  state  of  the  whole 
abdomen,  and  to  the  great  development  of  the  probosci- 
formed  penis ;  for  the  anus  may  be  said  to  be  situated  on 
the  dorsal  base  of  this  organ. 

Altogether  we  see  that  the  alimentary  canal  is  of  a  very 
simple  structure.  The  food,  judging  from  the  contents  of 
the  stomach,  seems  generally  to  be  composed  of  infusoria 
and  minute  animals :  but  in  the  case  of  Tetraclita,  I  have 
been  surprised  at  the  size  and  number  of  the  included 
amphipod,  isopod,  and  entomostracan  Crustaceans,  in  one 
case,  together  with  an  annelid.  I  have,  also,  sometimes 
seen  some  confervoid  matter  within  the  stomach. 

Circulatory  System. — On  this  subject  I  can  add  nothing, 
except  to  express  my  conviction  that  there  is  no  heart,  or  true 
vessels;  the  circulation  being  strictly  lacunal.  A  passage  has 
often  been  quoted  from  Poli,  in  which  he  states  that  he  saw  a 
pulsating  organ,  close  above  the  anus ;  but  I  have  seen  this 
movement,  which  appeared  to  me  to  be  a  convulsive  twitch- 
ing of  the  sphincter  muscle  of  this  orifice.  The  largest 
lacunal  channel  extends  down  the  middle  of  the  rostral 
compartment  of  the  shell :  and  this  answers  to  the  rostral 
channel  down  the  peduncle  in  the  Lepadidse.  Large 
nerves  and  the  main  pair  of  unbranched  ovarian  tubes 
(PL  25,  fig.  1,  leading  into  g)  extend  along  this  channel. 
At  the  basis  (at  least  in  Coronula)  this  channel  joins  on  to 
a  large  circular  one,  running  all  round  the  sack,  and  send- 
ing ofi*  branches  into  the  mass  of  ovarian  tubes  and  caeca. 
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Nervous  System. 

It  has  been  shown  in  my  former  volume,  that  in  Lepas 
and  in  some  other  genera  of  the  Lepadidae,  there  are  six 
main  gangUons;  one  supra-oesophageal^  and  five  infra- 
CBsophageal,  or  thoracic.  In  FoUicipes,  however,  there  are 
only  four  thoracic  ganglions,  the  last  ganglion  supplying  the 
three  posterior  pairs  of  cirri  vrith  nerves,  whereas  in  the 
other  genera^  the  last  ganglion  supplies  only  the  fifth  and 
sixth  pairs  of  cirri.  In  this  genus,  moreover,  the  lateral 
fusion  of  the  ganglions  has  been  so  complete,  that  there  is 
no  evidence  of  their  having  been  formed  by  the  union  of 
two.  Amongst  sessile  cirripedes,  we  discover  evidence  of 
much  higher  concentration  even  than  in  FoUicipes.  My 
chief  examination  has  been  confined  to  Corontda  diadema^ 
and  to  Halanus  tintinnabulum :  and  in  these  genera  we  find 
(and  the  fact  appears  to  me  highly  remarkable)  as  high  a 
degree  of  concentration  in  the  infra-oesophageal  ganglion 
as  in  any  decapod  Crustacean,  for  instance,  as  in  Maia, 
judging  from  the  figure  given  by  Milne  Edwards ;  for  all 
the  nerves,  with  the  exception  of  those  connected  with  the 
supra-oesophageal  gaqglions,  radiate  from  a  single  great 
ganglion.*  The  nervous  system  is,  moreover,  otherwise 
complicated. 

To  begin  with  Corontda  diadenia  the  great  infra-cesopha- 
geal  ganglion  (Fl.  27,  fig.  1,  a)  is  seated  nearly  opposite  to 
the  anterior  margin  of  the  second  pair  of  cirri,  which  are  homo* 
logons  with  the  first  pair  of  legs  in  the  decapod  Crustaceans* 
This  ganglion  shows  no  trace  of  any  longitudinal  medial 
suture ;  its  shape  is  hardly  discoverable,  for  it  is  formed 
by  the  union  of  eleven  principal  paii*s  of  nerves,  besides 

*  It  must,  however,  be  observed  that,  according  to  Mr.  Dana,  there  is 
in  certain  suctorial  Entomostracans,  as  in  Caligus,  only  one  infra-cesophageal 
ganglion.  Mr.  Dana  s[)eaks  of  this  as  resulting  mm  reduction.  In  Cirri  pedes, 
from  the  gradation  which  may  be  observed  from  Lepas  through  PoUicipes  into 
Balanus,  the  ganglions  aie  certainly  not  reduced  but  concentrated.  In  Van  de 
Hoeven's  figure  of  the  nervous  system  in  Limulus,  there  is  seen  to  be  no  chain 
of  thoracic  ganglions ;  all  the  nerves  rising  from  the  circa- cesophageal  collar; 
but  this,  on  the  other  hand,  seems  hardly  developed  into  a  ganglion. 
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several  arising  from  its  under  surface ;  in  outline,  however, 
it  may  be  said  to  be  divided  into  a  posterior  and  anterior 
half;  the  latter  being  somewhat  heart-shaped,  and  the 
posterior  half  elongated.  The  nerves  going  to  the  five 
posterior  pairs  of  cirri  rise  from  the  posterior  margin  of  the 
ganglion,  and  run  for  some  distance  in  a  sheet,  parallel  and 
close  together ;  the  pair,  however,  going  to  the  second  pair 
of  cirri  soon  brunches  ofi*  from  the  others.  Each  of  these 
nerves  enters  at  the  inner  and  posterior  margin  of  the  cirrus 
to  which  it  belongs,  and,  at  least  in  the  case  of  the  first  pair, 
divides  into  two  branches  as  it  enters.  The  nerves  (PI.  27, 
fig.  1,  r5,  re)  going  to  the  fifth  and  sixth  pairs  of  cirri  are 
more  closely  united  together  than  are  the  others,  and 
appear,  till  they  branch  ofi",  like  a  single  large  nerve.  That 
which  belongs  to  the  sixth  cirrus  gives  ofi^,  opposite  to  the 
fifth  cirrus,  a  branch  (js)  nearly  as  large  as  itself,  which  enters 
the  probosciformed  penis.  I  may  remark,  that  homologi- 
cally  this  is  the  only  abdominal  nerve  in  any  cirripede  of 
the  Order.  From  the  under  side  of  the  nerves  which  run 
to  the  five  posterior  pairs  of  cirri,  small  branches  are  given 
ofi;  extending  dorsally  into  the  thorax. 

The  anterior  end  of  the  great  infra-oesophageal  ganglion 
is  formed  by  the  union  of  a  set  of  nerves,  extending  parallel 
in  a  bundle  in  a  directly  opposite  direction  to  those  running 
to  the  five  posterior  pairs  of  cirri.  These  nerves  consist  of  an 
outer  larger  pair  (r  i)  entering  the  first  pair  of  cirri;  and 
within  these,  and  rather  dorsally  to  their  roots,  we  have  the 
circa-oesophageal  chord  (e,  c),  or  collar  nerve ;  between  the 
roots  of  the  latter,  and  on  the  ventral  surface  (or  near  side 
of  the  figure),  there  are  three  closely  united,  small  pairs, 
running  to  the  gnathites,  and,  as  I  believe,  to  the  olfactory 
sacks.  From  the  under  (or  dorsal)  surface  of  the  anterior 
end  of  the  ganglion,  two  nerves,  larger  even  than  the  circa- 
oesophageal  chord,  and  which  I  shall  call  the  splanchnic  pair 
(d,  d)  arise ;  and  the  singular  course  of  these  nerves  will  pre- 
sently be  described;  between  this  great  pair,  there  is  a 
single  [b)  medial  nerve,  which  runs  down  and  branches  into 
that  large  diverging  muscle,  which  is  attached  to  the  upper 
ventral  surface  of  the  stomach.  Posteriorly  to  these  three 
nerves,  we  have  two  pairs  of  much  smaller  nerves  (not 
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figured),  running  dorsally  into  the  body,  ao  that  we  have 
seven  nerves  rising  from  the  under  surface  of  the  infra* 
oesophageal  ganglion.  I  need  only  further  add,  that  on 
each  side  of  this  ganglion,  between  the  nerves  going  to  the 
first  and  second  pairs  of  cirri,  there  is  a  moderately  sized 
nerve  {i\  which  appeared  to  run  into  the  muscles  of  the 
thorax :  a  nerve  in  a  similar  position  is  figured  by  Milne 
Edwards  in  Maia. 

The  circa-oesophageal  chord  (c,  c)  nearly  equals  in  length 
the  whole  distance  from  the  centre  of  the  main  ganglion  to 
the  posterior  end  of  the  thorax.  This  collar  bows  out  on  each 
side,  where  passing  the  cesophagus  (a?),  which  is  seated  at  its 
anterior  end.  From  the  collar  a  branch  is  given  off  on 
each  side,  which  I  traced  as  far  as  between  the  mandibles 
and  maxillae ;  from  analogy  with  other  Crustaceans,  it 
perhaps  runs  to  the  mandibles.  The  collar  has  not  a 
transverse  commissure,  such  as  described  by  Milne  Edwards 
in  the  Podophthalmia,  and  as  figured  by  Van  de  Hoeven  in 
Limulus. 

The  supra-oesophageal  ganglions  (b)  present  a  singular 
contrast  with  the  infra-oesophageal  ganglion  in  their  little 
development,  size,  or  degree  of  confluence.  They  lie  di- 
rectly under  the  basal  edge  of  the  labrum.  They  are 
laterally  quite  distinct,  and  consist  merely  of  a  slight  en- 
largement of  the  circa-oesophagei^  chord.  From  the  ante- 
rior edge  of  each  ganglion,  a  broad  nerve  (/)  extends  for 
some  distance  in  a  straight  line,  and,  on  close  examination, 
can  be  seen  to  be  formed  of  two  nerves  closely  united,  of 
which  the  inner  and  smaller  one,  after  a  space,  appears  to 
cross  over  the  larger  nerve :  both  become  at  this  point 
tortuous,  and,  giving  off  branches  (a»,  m),  form  a  plexus. 
The  two  nerves  (/)  then  bend  inwards,  and  almost 
touching  each  other,  run  down,  together  with  the  two 
ovarian  simple  ducts,  along  the  rostral  compartment  of  the 
shell.  No  doubt,  if  the  smaller  branches  from  these  nerves 
could  be  traced,  they  would  be  seen  to  form  a  network  over 
the  whole  sack ;  and  would  therefore  enclose,  as  in  a  cage, 
the  rest  of  the  nervous  system.  These  nerves  correspond,  I 
believe,  to  the  two  pair  of  antennular  nerves  of  ordinary 
Crustaceans,  and  hence   I  will  call  them  by  this  name. 
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Just  in  front,  at  the  outside  corners  of  the  two  supra- 
oesophageal  ganglions  (b),  a  branch  (^)  arises,  which  I 
traced  to  the  ends  of  the  adductor  scutorum  muscle,  and  to 
those  several  muscles  which  serve  to  retract  the  interspace 
of  membrane  between  the  mouth  and  the  adductor. 

The  pair  of  great  splanchnic  nerves  above  alluded  to, 
which  arise  from  the  anterior  and  dorsal  surface  of  the 
infra-cesophageal  ganglion,  are  in  PI.  27,  fig.  1,  dd,  (and 
in  fig.  2),  laid  flat ;  but  in  nature  they  first  bow  outwards,  and 
then,  penetrating  deeper  into  the  body,  approach  each  other, 
and  running  nearly  parallel,  pass  round  the  lower  end  of 
the  cesophagus :  their  course  consequently  is  nearly  similar 
to  that  of  the  circa-oesophageal  chord,  with  this  difference, 
that  the  outwardly  bowed  portion  is  situated  near  the  infra- 
OBSophageal,  instead  of  near  the  supra-oesophageal  ganglion. 
The  splanchnic  nerve,  a  little  beyond  the  supra-oesophageal 
ganglion,  joins  a  plexus  {d') ;  and  into  this  plexus  another 
lai^e  nerve  {e)  which  T  will  call  the  supra-splanchnic  nerve, 
sends  branches;  this  nerve  takes  an  almost  semicircular 
bend  over  the  ovarian  glands.  The  supra-splanchnic  nerves 
(e,  e),  though  appearing  to  spring  from  the  supra-oesophageal 
ganglions,  do  really  arise,  as  may  be  seen  by  tracing  the  con- 
stituent fibres,  from  the  circa-oesophageal  chord.  The  plexus 
{d' )  lies  close  to  the  coats  of  the  upper  end  of  the  stomach : 
several  branches,  proceeding  from  it,  run  further  on,  but  I 
was  able  to  trace  only  a  few  of  them :  one  went  (at  least  in 
the  case  of  JBalanus  per/oratus),  to  the  adductor  scutorum 
muscle:  another  branch  spread  out  on  the  flanks  of  the 
prosoma :  I  strongly  suspect  that  one  branch  goes  to  the 
acoustic  sack :  it  appeared,  also,  as  if  some  ot  the  small 
branches  entered  the  second  plexus  (m),  where  the  inner 
antennular  nerve  and  ophthalmic  nerve  cross  over  the  outer 
antennular  nerve. 

I  have  called  the  nerves  {dd^  ee)  splanchnic  and  supra- 
splanchnic,  from  their  course  and  apparent  function  in 
supplying  the  viscera.  In  the  descriptions  of  the  nervous 
system  of  other  Crustaceans  I  can  find  nothing  analogous 
to  my  great  splanchnic  nerve  [dd) ;  the  so-called  supra- 
splanchnic  nerves  {ee),  which  arise  from  the  circa-oesophageal 
chord,  seem  to  be  the  analogues  of  the  ordinary  splanchnic 
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nerves,  though  these  latter  are  always  described  as  uniting 
into  a  single  medial  branch.  The  plexus  {d')  is  the  cervical 
ganglion  of  M.  Martin  St.  Ange,*  who  has  likewise  indi- 
cated the  course  of  my  splanchnic  and  supra-splanchnic 
nerves;  but  the  plexus,  when  viewed  as  a  transparent 
object,  hardly  appears  to  me  to  be  ganglionic  in  its  nature. 
In  my  former  volume  on  the  Lepadidse,  I  quite  misunder- 
stood the  course  of  these  splanchnic  nerves. 

From  the  commissure  between  the  two  supra-cesophageal 
ganglions,  a  straight  chord  (PL  27,  fig.  I,^)  arises,  which 
terminates  in  a  small  ganglion  (c),  barely  exhibiting  traces  of 
being  formed  of  two  laterally  confluent  ganglions.  This  is  the 
ophthalmic  ganglion.  The  chord  connecting  it  with  the  two 
supra-cesophageal  ganglions  is  accompanied  by  a  small  nerve 
(^)  which  runs  on  to  the  muscles  round  the  adductor  scutorum 
muscle ;  the  chord  is  encased  by  much  fibrous  tissue,  and  its 
dissection  is  thereby  rendered  difficult.  From  the  ophthalmic 
ganglion,  on  each  side,  a  nerve  (t)  goes  forth  and  crosses 
the  antennular  nerve ;  these,  if  I  could  have  traced  them, 
would  have  been  found  to  run,  as  may  be  safely  inferred 
from  what  is  known  in  Balanm  tinttnnabulum,  to  a  pair 
(d,  d)  of  eyes. 

In  Balanus  fintinnabtdum^  the  structure  of  the  great  infra- 
oesophageal  ganglion  (PI.  27,  fig.  2,  a)  is  essentially  the  same 
as  described  under  Coronula.  The  great  pair  of  splanchnic 
nerves  springing  from  its  under  side,  are  here  actually  twice 
as  large  as  the  circa-oesophageal  chord.  The  plexus  {d') 
formed  by  the  splanchnic  nerve  {d),  on  each  side,  with  the 
supra-splanchnic  nerve  (^),  which  arises  close  posteriorly  to 
the  supra-oesophageal  ganglion,  is  here  much  less  compli- 
cated, but  is  perfectly  distinct ;  and  there  was  no  appear- 
ance of  the  cervical  ganglion  of  M.  Martin  St.  Ange.  The 
chord  (^)  running  from  between  the  two  supra-oesophageal 
ganglions  to  the  ophthalmic  ganglion,  is  nearly  as  large  as 
the  double  antennular  nerve  (/)  on  each  side  of  it.  The 
ophthalmic  chord  (which  is  accompanied  in  its  whole  course 
by  a  small  branch  running  to  the  adductor  scutorum  muscle) 
terminates  in  a  small  ophthalmic  ganglion  (c),  which  seems 

• 

*  '  M^moire  sor  rOrganisatioa  des  Cirrip^dcs/  p.  19. 
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to  be  formed  by  the  almost  complete  fusion  of  two  ganglions. 
This  ganglion  is  hardly  larger  than  the  chord  which  it  ter- 
minates :  it  appeared  to  me  to  give  rise  to  more  than  one 
pair  of  nerves,  and  a  single  nerve  (to  my  surprise)  joined 
the  branch  just  mentioned,  which  goes  to  the  adductor 
scutorum  muscle. 

From  each  supra-oesophageal  ganglion,  two  closely  united 
antennular  nerves  (/)  extend^  of  which  the  inner  one  crosses 
over  the  main  or  exterior  nerve,  nearly  opposite  to  the 
ophthalmic  ganglion,  and  here  forms  (m)  a  plexus.  The 
structure  of  this  plexus  I  was  not  able,  any  more  than  in 
Coronula,  to  make  out  thoroughly,  but  I  traced  quite  dis- 
tinctly a  long  nerve  {i)  running  from  it  into  what  must  be 
considered  as  the  eye.  As  in  the  case  of  Coronula,  I  traced 
a  nerve  on  each  side  from  the  ophthalmic  ganglion  into  the 
plexus,  where  I  lost  it ;  and  as  here  in  Balauus,  I  saw  on 
each  side  of  the  ophthalmic  ganglion  a  cut  off  nerve,  of 
about  the  size  of  that  which  nms  from  the  plexus  on 
each  side  into  the  eye,  I  think  we  may  safely  conchide  that 
the  latter  or  optic  nerve  does  really  arise  from  the  ganglion 
here  called  ophthalmic.  I  may  add  that  the  analogy  of  the 
nervous  system  in  the  Lepadidse  most  strongly  confirms 
the  view  of  this  latter  being  the  ophthalmic  ganglion. 

The  optic  nerve  (i),  running  from  the  plexus  to  the  eye,  is 
of  considerable  size ;  it  runs  nearly  parallel  to  the  main  an- 
tennular nerve,  diverging  from  it  a  little.  It  retains  nearly 
the  same  diameter  throughout;  and  gives  off  only  one 
single,  small,  inner  branch.  It  can  be  traced  beyond  the 
basal  edges  of  the  scuta,  to  just  under  the  upper  edge  of  the 
transparent  opercular  membrane,  which  unites  the  scuta  to 
the  sheath  of  the  rostrum.  The  nerve  itself,  at  a  little  dis- 
tance from  its  further  end,  was,  in  a  full-sized  specimen,  T^ths 
of  an  inch  in  diameter;  widening  a  little,  it  expands  slightly, 
and  abruptly  terminates  in  a  circular  disc,  about  i^ths  of 
an  inch  in  diameter,  (see  PI.  27,  fig.  5).  The  nerve  just 
beneath  this  slight  expansion,  is  coated  all  round  by  pellets  of 
dark  purple  pigment-cells,  but  not  actually  united  into  a  con- 
tinuous layer.  These  pigment-cells  are  the  more  conspicuous 
from  the  surrounduig  parts  being  colourless.  I  could  not 
make  out  distinctly  any  cornea ;  and  I  suppose  the  external 
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transparent  membrane,  to  which  the  above  slight  circular 
expansion  is  attached,  acts  as  such.  This  description  very 
closely  agrees  with  that  given  of  these  organs  in  BaL  rugosm 
of  Gould,  [B.  crenatus  ?)  by  Dr.  Leidy,*  who  first  disco- 
vered the  eye  in  the  adult  cirripede,  but  he  did  not 
observe  the  ophthalmic  ganglion.  These  eyes  differ  from 
those  in  some  of  the  genera  of  the  Lepadida^,  only  in  the 
greater  length  of  the  optic  nerve,  and  by  standing  laterally 
further  apart  from  each  other. 

I  may  here  mention  that  I  tried  a  few  simple  experi- 
ments on  the  senses  of  Balanus  balanoides^  B.  crenatus, 
and  Chthamalus  stellatm.  I  found  these  three  species  very 
sensitive  to  shadows,  that  is,  to  an  object  like  my  hand 
passing  even  quickly,  and  at  the  distance  of  about  a  foot, 
between  them  and  the  source  of  the  light.t  They  were  in- 
difierent  to  a  gradual  change  from  bright  to  obscure 
light ;  but  instantly  perceived  and  drew  in  their  cirri,  when 
my  band  was  passed  between  the  basin  in  which  they  were 
kept  and  the  window,  even  when  this  was  tried  rather  late 
on  a  dusky  evening ;  and  likewise  when  my  hand  was  passed 
between  them  and  a  single  candle.  I  took,  of  course,  the 
precaution  of  passing  my  hand  in  other  directions,  but  this 
never  produced  any  efiect.  These  species  are  moderately 
sensible  to  any  vibration  in  the  vessel  in  which  they  were 
kept,  but  they  were  indifferent  to  noises  made  in  the 
air,,  or  in  the  water.  I  found  it  impossible  to  touch,  under 
water,  an  individual  shell  ever  so  lightly  with  a  needle, 
without  all  the  immediately  surrounding  individuals,  when 
several  adhered  together,  perceiving  it,  and  retracting  their 
cirri :  it  made  no  difference  whether  the  one  touched  had 
already  withdrawn  its  cirri  and  was  motionless :  from  this 
fact,  and  from  seeing  that  a  similar  but  slighter  effect 
was  produced  by  touching  the  rock  on  which  the  specimens 
adhered,  I  infer  that  the  perception  by  the  others  of 
the  one  being  touched,   is   communicated  by  vibration. 

*  '  Proceedings  of  the  Acad.  Nat.  Sciences  of  Philadelphia,'  vol.  iy,  1848,  p.  1. 
I  may  add  that  I  have,  also,  observed  the  supraoesopbageal  and  ophthalinie 
ganglions  in  Bal.  perforatus. 

f  I  find  that  this  fact  was  long  ago  observed  by  Von  Siebold,  '  Anatomie 
Corapar^e,'  torn,  i,  p.  434. 
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When  an  individual  was  touched  under  water,  not  by  a 
needle,  but  by  a  pointed  camel-hair  brush,  it  generally 
withdrew  its  cirri,  but  the  neighbouring  specimens  took  no 
notice :  when  touched  by  a  single  hair  of  the  brush,  no 
notice  was  taken,  unless  the  skin  of  the  orifice  leading 
into*  the  sack  was  so  touched.  In  these  trials,  it  is  of 
course  necessary  carefully  to  avoid  intercepting  the  light. 
I  could  not  make  out  that  cirripedes  perceived  odours 
diffused  in  the  water. 

Acoustic  Organs. — These  are  situated  in  the  same  position 
as  in  the  Lepadidae,  namely,  in  a  slight  swelling  on  the  sides 
of  the  thorax  (PI.  25,  fig.  1,  d')  just  beneath  the  basal  articu- 
lation of  the  first  pair  of  cirri.  The  orifice  in  Tubicinella 
and  Xenobalanus  is  slightly  produced,  or  is  tubular;  the 
free  part  in  the  former  genus  projecting  Tssths  of  an  inch. 
The  structure  of  all  the  parts  is  essentially  the  same  as  in  the 
Lepadidae,  but  I  think  all  are  proportionally  larger.  The 
external  membrane  of  the  body  is  turned  inwards  at  the 
orifice,  as  a  short  flattened  tube,  which  widens  considerably 
(being,  in  a  middle-sized  specimen  of  Coronula,  ^Jsths  of  an 
inch  in  width)  before  it  abruptly  terminates.  The  meatus, 
as  I  have  called  the  sack-like  cavity  which  encloses  the  true 
acoustic  sack  or  vesicle,  is  formed  of  pulpy  membrane,  and 
is  apparently  continuous  with  the  corium  of  the  whole 
body,  but  by  dissection  it  can  be  separated  entire.  The 
acoustic  vesicle  is  of  various  shapes,  as  we  shall  immediately 
see ;  but  in  all  essential  respects  it  is  identical  with  the 
same  part  in  the  Lepadidae ;  it  is  formed  of  the  same  pecu- 
liar, soft,  elastic,  brownish,  transparent  tissue,  which  seems 
to  be  composed  of  fine,  transverse  pillars,  becoming  towards 
the  outside  fibrous,  and  at  their  inner  ends  appearing  when 
viewed  vertically  from  above,  like  hyaline  points.  In 
Corontda  diadema,  I  observed  on  the  outside  of  the  acoustic 
vesicle,  some  excessively  minute  bristles,  only  j^Rssths  of  an 
inch  in  length,  seated  on  little  eminences.  I  examined 
carefully  the  contents  of  the  vesicle  in  this  species,  in  speci- 
mens well  preserved  in  spirits,  and  there  was  nothing 
within  but  a  very  little,  thin,  pulpy  fluid,  and  a  few 
yellowish  nucleated  cells,  here  and  there  aggregated  into 
small  groups.     In  Ooronula,  the  flattened  acoustic  vesicle  is 
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elongated,  with  a  somewhat  sinuous,  but  not  very  irregular 
margin  (PI.  27,  fig.  4),  and  is  without  any  ridges  on  the 
surface ;  its  neck  or  orifice  projects  at  right  angles  to  the 
elongated  portion,  which  stands  obliquely  to  the  tubular 
orifice  of  the  meatus.  In  a  moderately-sized  specimen  of 
Coronula  diadema^  the  elongated  portion  of  the  acoustic 
vesicle  was  j^ths  of  an  inch  in  length.  In  Tubicinella,  the 
acoustic  vesicle  is  heart-shaped,  with  the  neck  attached  to 
its  broader  end ;  and  the  surface  is  covered  by  zig-zag 
ridges.  In  Balanm  tintinnabulum  (fig.  3),  the  acoustic 
vesicle  is  almost  square  at  the  lower  end,  with  the  neck 
placed  at  one  of  the  upper  corners ;  on  the  external  surface, 
there  is  an  oblique  prominent  ridge  or  fold,  which  sends  off 
downwards  another  ridge  \  its  length,  in  a  large  individual, 
was  Troths  of  an  inch. 

In  all  these  cases,  the  acoustic  vesicle  is  mainly  attached 
by  its  neck,  to  the  upper  end  of  the  sack-like  meatus; 
but  there  is  likewise  a  layer  of  soft,  pulpy,  cellular  matter, 
slightly  connecting  that  side  of  the  vesicle  which  is  opposite 
to  the  neck,  with  the  walls  of  the  meatus  or  outer  sack. 
The  mouth  or  orifice  of  the  vesicle  is  closed  by  a  delicate 
lid  or  diaphragm,  which  can  easily  be  separated;  and  this 
diaphragm  is  formed  by  the  expansion  of  a  large  nerve, 
which  here  abruptly  terminates.  In  a  very  large  specimen 
of  CoroniUa  diadema  I  clearly  made  out  the  existence  of 
this  nerve,  and  traced  its  course  for  some  distance  from  the 
point  where  the  summit  of  the  meatus  and  the  neck  of  the 
vesicle  are  joined  together ;  the  nerve  first  runs  posteriorly, 
and  then  turns  inwards  and  doubles  back  or  anteriorly;  and  I 
clearly  followed  it  to  the  antero-lateral  sides  of  the  upper- 
most end  of  the  stomach,  where  it  seemed  to  enter  a  gan- 
glion, so  that  I  unfortunately  cut  it  off,  but  found  only  a 
slight  plexus,  with  the  cut  off  nerve  apparently  running 
onwards  with  nearly  the  same  diameter.  The  diameter  is 
great,  fully  equalling,  in  its  widest  part,  that  of  the  circa- 
cesophageal  chord ;  but  it  is  very  much  flattened,  and  so  has 
not  nearly  so  much  bulk  as  that  nerve.  Before  it  reached 
the  stomach,  it  gave  off  one  branch,  which  ran  towards  the 
mouth.  The  only  nerves  which,  from  their  size,  could,  I 
think,  be  continuous  with  this  from  the  acoustic  sack,  are 
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the  main  branches  proceeding  from  that  plexus  {cF)  formed 
by  the  interbranching  of  the  splanchnic  and  supra-splanchnic 
nerves.* 

Olfactory  sacks. — I  can  add  nothing  to  the  account  given 
of  these  organs  under  the  Lepadidae :  I  saw  them  in  all  the 
genera  which  I  examined  for  this  object.  In  Coronula 
diadema  the  orifices  are  large ;  they  are  seated  in  the  usual 
position  (PI.  26,  fig.  4,  n),  in  the  confluent  segments,  beneath 
the  free  part  of  the  outer  maxillae,  and  somewhat  exteriorly, 
or  as  near  as  possible  to  the  inner  maxillae.  Tn  no  sessile 
cirripede  are  the  orifices  produced  or  tubular,  as  is  tlie 
case  with  several  genera  amongst  the  Lepadidae.  I  failed, 
as  heretofore,  in  tracing  with  certainty  the  nerve,  which 
appears  to  enter  the  base  of  the  sack,  to  its  ganglion. 


Reproductive  System. 

Male  Organs. — ^AU  the  Cirripedes  of  the  family  we  are 
now  describing,  are  bisexual  or  hermaphrodite;  and  no 
instance  has  been  observed  of  the  presence  of  males  or 
complemental  males.  I  have  very  little  to  add  to  the  ob- 
servations made  by  M.  Martin  St.  Ange  and  R.  Wagner,t 
and  to  those  given  in  my  former  volume.  The  testes  seem 
always  to  be  confined  to  within  the  thorax,  including  the 
prosoma.     With  their  ducts,  they  resemble  club-moss  or 

*  I  have  always  feared  thai;  anatomists  would  reject  my  view  of  these  organs 
being  acoustic,  owiu^  to  the  absence  of  otolithes ;  but  I  observe  that  so  high  an 
authority  as  Yon  Siebold  ('Anatomic  Compar^e/  torn,  i,  p.  433)  does  not 
believe  that  otolithes  occur  in  the  acoustic  organs  even  of  the  oighest  Crustacea. 
He  considers  an  "  ampoule  volumineusc,  a  parois  mince,  remplie  d'un  liquide 
transparent,"  and  a  "  membrane  tympanique,"  though  having  a  fissure  in  the 
centre,  as  sufficient.  I  may  here  remark,  that  the  nerve  proceeding  from  the 
acoustic  vesicle  in  Cirripedes,  and  apparently  rannins  to  tne  splanchnic  nerve, 
may  easily  be  placed  in  connexion  with  the  antennular  nerves,  by  the  second 
plezns  (»)  in  figs.  1  and  2,  pi.  27.  I  should  infer  from  Yon  Siebold's  remarks 
on  his  ampoule  volumineuse  in  the  higher  Crustacea,  that  my  acoustic  vesicle 
answered  to  the  labyrinth  in  higher  animals. 

t  The  *  Report'  on  M.  Martin  St.  Ange's  memoir  was  laid  before  the  Academj 
of  Sciences,  July  14, 1834,  so  that  1  suppose  it  was  read  previously  to  this 
date.  K.  Wagner's  paper  was  published  in  ^Miiller's  Archiv,'  18^4,  p.  467. 
Burmeister's  *  jBeitrage  zur  Naturgeschichte  der  Bankenfiisser,'  was  puolished 
this  same  year,  1834 ;  so  that  these  three  authors  published  almost  contem- 
poraneously. 
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stag's  horns,  with  the  extremities  a  little  enlarged :  a  figure* 
of  a  small  portion  from  Balanus  per/aratus  is  given  in 
Fl.  25,  fig.  2.  It  is  quite  surprising  bow  like  in  struc- 
ture and  appearance  the  branching  ovarian  tubes  often  are 
to  the  testes  with  their  ducts;  but  the  latter  are  of  smaller 
diameter.  Two  main  ducts  generally  unite  just  before 
entering  the  broad,  often  reflexed,  end  of  the  vesicula 
seminalis :  in  Coronula  balanaris,  however,  I  observed  four 
ducts  entering  this  receptacle.  The  two  vesiculae  seminales, 
lying  within  the  thorax  and  prosoma,  are  usually  very  long 
and  tortuous :  they  are  formed  of  a  thin  inner  tunic,  which 
is  strengthened  by  thicker  reticulated  lines,  and  of  an  outer 
layer  of  transverse  fibres,  which  are  either  elastic,  or  probably 
muscular,  as  they  serve  to  expel  the  contents  with  force  when 
the  end  is  cut  off.  The  inner  tunic  is  prolonged  up  the 
probosciformed  penis,  at  the  base  of  which  the  two  vesiculse 
unite.t  The  contents  of  the  vesiculae  are  commonly  pulpy 
and  cellular;  and  from  the  cells  the  spermatozoa  are  de- 
veloped ;  soon  after  their  development,  they  are,  as  it  ap- 
pears, expelled.  ^ 

I  have  seen  the  spermatozoa  in  Balanus  crenatm, 
perforatm^  and  balanoidea^  and  in  Chthamalm  steUatua. 
The  cells,  from  which  the  spermatozoa  are  developed,  and 
which  are  often  found  in  vast  numbers  within  the  vedculae, 
are  on  an  average  about  3^th  of  an  inch  in  diameter.  The 
spermatozoa  differ  remarkably  within  the  vesicula  of  the 
same  individual,  according  to  their  state  of  development.  I 
have  observed  in  B.perforatm  atid  in  the  Chtliamalus^  that 
the  shortest,  and  therefore,  I  presume,  the  youngest  (PI.  29, 
fig.  7,  a),  had  a  globular  head  with  no  projection  in  fit)nt :  as 
they  increased  in  size,  this  head  became  less  in  diameter, 
and  a  short  tapering  filament,  (a,  d,)  like  the  tail,  projected 
out  of  it.  This  anterior  filament  does  not  lie  in  exactly  the 
same  line  with  the  posterior  filament,  which  is  straight  as  an 
arrow.  In  BaL  crenatua,  the  anterior  filament  was  «i^th  of 
an  inch  in  length,  and  the  posterior  filament  ^^g^th,  giving  a 

*  A  far  better  figure  is  gi^en  bj  Karsten  (*  Nov.  Act.  Acad.  Cies.  Nat. 
Cur.'  1845,  PI.  20,  figs.  2,  3,  4),  but  under  tne  erroneous  supposition  that 
these  organs  were  hepatic. 

t  In  Conckcd^rma  ifurita,  the  ducts,  as  shown  by  Burmeister  ('Beitrage,'  &e. 
tab.  ii,  fig.  17),  unite  half  way  up  the  probosciformed  penis. 
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total  length  of  f^th :  in  the  longest  and  best  developed 
specimens  of  Chthamalua  ateUatua,  the  nodular  enlargement 
was  much  elongated  and  spindle-shaped,  and  not  above 
half  the  diameter  it  had  in  the  earliest  stage ;  the  posterior 
filament  (measured  from  the  front  of  the  enlargement,  this 
consequently  being  included)  was  ^th  in  length,  and  the 
front  part  only  ^^^th,  giving  a  total  length  of  ^ths  of  an 
inch.  These  observations  agree  pretty  well  with  KoUiker's;* 
but  this  author  states,  that  perfectly  developed  sperma- 
tozoa are  absolutely  without  any  nodular  enlargement:  if  this 
be  the  case,  I  have  never  chanced  to  see  the  spermatozoa  in 
their  perfect  condition.  Mr.  Bate,  also,  figures  some  (PL  29, 
fig.  7,  e)  in  this  state,  without  any  enlargement. 

The  probosciformed  penis  Ues  adpressed  on  the  under  side 
oif  the  thorax,  with  its  apex  generally  projecting  between  the 
first  and  second  pairs  of  cirri.  It  presents  the  same  ringed  or 
articulated  structure  as  in  the  Lepadidse :  it  arises  from  an 
unarticulated  projection  or  support,  which  also  forms  the 
posterior  border  to  the  anus.  This  support  often  terminates, 
as  first  observed  by  Poli,  in  a  very  sharp  point ;  but  this 
point  cannot  be  of  much  functional  importance,  for  though 
present  in  Salanus  6alanoides,  it  is  absent  in  the  closely 
allied  B.  crenatua ;  in  Tubicinella  there  is  only  a  rudiment 
of  this  point ;  I  have  not  observed  it  in  any  member  of  the 
Chthamalinse.  The  strong,  transverse  and  longitudinal 
muscles  with  which  the  penis  is  furnished,  are  attached  to 
this  support.  The  apex  or  orifice  of  the  penis  is,  I  believe, 
invariably  surrounded  by  some  bristles.  Its  length  varies 
much,  according  to  its  state  of  contraction  or  relaxation; 
and  this  again,  I  believe,  is  dependent  on  the  condition  of  the 
male  secreting  organs.  In  a  small  specimen  of  Mminius 
modestm^  the  penis  was  actually  thrice  as  long  as  the  whole 
thorax,  including  the  prosoma :  in  Pachylaama  and  in  Oc^ 
tomeria  anytdoaay  the  penis  is  very  short,  being  equal  only 
to  once  and  a  half  the  length  of  the  pedicel  of  the  sixth 

*  'Aniudes  des  Sciences  Naturelles,'  (2d  series),  torn,  xiz,  p.  348.  Eolliker 
refers  to  Wafer's  paper  od  the  same  subject,  in  Wiegmann  s  '  Arcliiv/  1835, 
part  ii,  pi.  iii,  fig.  0.  He  also  refers  to  Von  Siebold's  obsenrations.  Mr.  C. 
Bpenoe  Bate  has  figured,  in  the  'Annals  and  Magazine  of  Natural  History' 
(vol  viii,  2d  series,  1851),  the  spermatozoa  of  Balantu  balanoidet,  pej/oraius, 
•fid  of  Verruca  {Clitia)  Strimia^  and  of  these  I  have  given  copies,  Pi.  29,  fig.  7. 
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cirnis :  in  Octomeris  brunnea^  the  unarticulated  support  is 
much  elongated,  being  as  long  as  the  pedicel  of  the  sixth 
cirrus,  in  which  respect  this  organ  resembles  that  of  IMa 
quadrivalvis,  and  of  no  other  Cirripede.  From  the  attach* 
ment  of  the  penis  at  the  posterior  end  and  on  the  under  side 
of  the  anus — from  the  position  of  the  caudal  appendages 
(where  such  occur)  over  the  anus — ^from  the  position  of 
these  same  appendages  in  the  pupa — and  lastly,  from  the 

fosition  of  the  papilla-like  penis  in  the  abnormal  Proteolepas, 
infer  that,  homologically,  the  penis  is  situated  at  the  apex 
of  the  abdomen,  on  its  ventral  surface ;  and  that,  conse- 
quently, this  organ  cannot  be  considered  as  the  abdomen 
itself  in  a  modified  condition. 

Female  Organs, — I  have  scarcely  anything  to  add  to  the 
statements  in  my  former  volume.  These  organs  consist  of 
the  true  ovaria,  or  glandular  bodies  seated  on  each  side,  not 
far  from  the  basal  edge  of  the  labrum ;  of  the  main  or  un- 
branched  ovarian  ducts ;  and  of  the  (PL  25,  fig,  1,^)  ova- 
rian branching  tubes  and  ceeca.  I  traced  distinctly  in  Ba- 
lanuSy  Tetraclita,  and  Corontda,  the  two  main  ovarian  ducts, 
running  from  within  the  prosoma  to  the  layer  of  inosculat- 
ing, branching,  ovarian  caeca*  which  overlie  the  basis.  In 
Coronula  diadeina  one  of  these  main  ducts  was  ^th  of  an  inch 
in  diameter.  Though  I  traced  these  ducts  near  to  the  grape- 
like, glandular  masses,!  which  I  cannot  doubt  are  the  true 
ovaria,  I  did  not  succeed  in  tracing  them  into  actual  con- 
nection. As  in  the  Lepadidae,  these  ovarian  glands  lie  on 
the  sides,  near  the  basal  margin  of  the  labrum,  and  almost 
under,  but  rather  to  the  outside  of  the  antennular  nerves. 
The  branching  and  inosculating  ovarian  caeca  form  a  layer, 
which  corresponds  with  the  mass  filling  up  the  peduncle  in 
the  Lepadid®.  In  Tetraclita  they  do  not  cover  the  whole 
basis,  but  are  confined  to  the  circumference ;  they,  however, 

♦  These  are  well  described  in  Lepas,  by  K.  Wagner,  in  'Muller's  Archi?,* 
1834,  p.  467.  Von  Siebold,  I  observe,  refers  to  Burmeister  as  the  first  author 
who  discovered  tlie  ovarian  cteoa  within  the  peduncle ;  I  had  thought  that  M. 
Martin  8t.  Ange  had  a  prior  claim. 

t  'J hese  are  obscurely  figured  by  Karsten  ('Nov.  Act.  Acad.  Cses.  Nat.  Cur., 
1846,  PI.  20,  fig.  1(/)  as  salivary  glands;  they  were  so  considered  by  Cuvier 
and  M.  Martin  8t.  Ange :  I  may  observe  that  salivary  glands  have  not  been 
positively  recognised  in  any  Crustacean. 
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likewise  extend  up  between  the  two  layers  of  corium  round 
the  walls  of  the  shell,  and  chiefly  in  the  interspaces  be- 
tween the  depressor  muscles  of  the  opercular  valves.  In 
Ghelonobia,  they  enter  between  the  radiating  septa  in  the 
thickness  of  the  walls :  in  Corontda  diadema,  they  extend 
from  over  the  basal  membrane  into  the  six  large  square 
chambers  (PI.  16,  fig.  7,  v)  separating  the  radii  and  alsB  :  in 
Tubicinella  they  are  confined  to  the  basis :  in  Xenobalanus, 
they  form  a  layer  over  the  basis  and  likewise  round  the  upper 
part  of  the  peduncle-like  body,  which  answers  to  the  shell  of 
other  sessile  cirripedes. 

As  after  the  most  careful  and  repeated  examinations  of 
various  Lepadidae,  I  was  convinced  that  there  were  no  ovi- 
ducts,  so  I  have  come  to  a  similar  conclusion  in  regard  to 
the  fialanidae ;  the  ova  being  brought  to  the  surface,  by  the 
formation  of  a  new  membrane  round  the  sack  underneath 
them,  and  by  the  subsequent  exuviation  of  the  old  mem- 
brane. The  ova  are  united  together  by  a  most  delicate 
tunic  investing  each  egg ;  the  ovigerous  lamellae  being  thus 
fonned,  as  in  the  Lepadidae.  In  the  cases  of  C/itAamalus 
steliatus,  Balanus  da/anoideSy  and  Platylepas  decorata,  I  saw 
a  pair  of  very  distinct  but  fragile  lamellae.  In  Xenobalanus, 
the  two  ovigerous  lamellae  form  two  sub-cylindrical  packets, 
pointed  at  their  lower  ends  and  often  cohering.  There  are 
no  ovigerous  fraena,  for  the  attachment  of  the  lamellae ;  the 
ova  being  sufficiently  well  retained,  as  it  would  appear,  by 
the  well-closed  shell.  I  have  elsewhere  stated  my  full  belief 
that  it  is  the  ovigerous  frsena  which  have  been  metamor- 
phosed into  the  branchiae  of  the  Balanidae.  Most  sessile 
cirripedes  breed  when  very  young;  and  I  have  every  reason 
to  believe  that  they  breed  several  times  in  the  year.  The 
ova  are  ovate,  and  vary  in  length  from  ^th  of  an  inch  in 
Chthamalus,  to  ^\h  in  some  species  of  Balanus,  in  which 
this  greater  length  was  owing  to  a  more  elongated  shape, 
— up  to  ^th  in  some  other  species  of  Balanus.  The  ova 
are  wonderfully  numerous,  especially  in  the  genus  Coronula. 

I  may  here  mention  the  singular  case  of  some  elongated 
specimens  of  Balanus  bcdanoides,  from  Tenby,  in  South 
Wales :  some  of  these  presented  nothing  abnormal;  but  in 
no  less  than  seven  specimens,  the  two,  three,  or  four  poste- 
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rior  pairs  of  cirri^  either  on  one  or  both  sides,  were  in  an 
almost  rudimentary  condition,  being  of  small  size  and 
having  a  shrunk  and  wasted  appearance.  In  six  out  of 
these  seven  specimens,  the  probosciformed  penis  was  quite 
short  and  abruptly  truncated,  as  if  from  abortion.  By 
cutting  off  the  truncated  apex,  and  cleaning  the  external 
tissue,  I  ascertained  that  it  was  imperforate,  apparently  in 
all  the  cases,  and  I  am  certain  of  this  fact  in  several  of  the 
cases.  In  three  of  the  specimens,  I  examined  the  vesiculse 
seminales ;  in  one,  I  found  some  spermatozoa,  but  cohering 
together  in  a  peculiar  manner ;  in  the  second,  there  were  no 
spermatozoa ;  and  in  the  third,  the  vesiculae  were  shrunk, 
empty,  and  quite  rudimentary  in  size.  So  that  these  three 
individuals  certainly  could  not  have  impregnated  their  own 
eggs ;  nevertheless,  within  the  shell  of  these  very  three,  there 
were  perfectly  developed  larvse :  I  am  led  to  conclude  from 
this  fact,  that  adjoining  specimens  in  a  perfect  condition  had, 
by  means  of  their  long  probosciformed  penis,  effected  the 
fecundation  of  their  imperfect  neighbours.  I  need  only 
further  add,  that  some  out  of  the  above  six  specimens,  with 
more  or  less  aborted  cirri  and  imperforate  male  organs, 
were  infested  by  a  peculiar  parasite,  allied  to  Bopyrus,* 
and  that  these  specimens  did  not  contain  ova. 


Metamorphoses  and  Homologies^  throughout  the  Order  of 

Thoradca. 

In  my  former  volume,  the  metamorphoses  were  described 
under  three  principal  stages  or  heads;  but  whether  these 
three  included  all  the  main  changes,  I  was  then  hardly  able 
to  conjecture.  But  now  I  have  reason  to  believe  that  such 
is  the  case,  for  in  the  genus  Cryptophialus,  belonging  to 
the  Abdominalia,  the  whole  course  of  the  metamorphosis, 
from  the  egg  to  the  pupa,  takes  place  within  the  sack  of  the 
parent ;  and  I  found,  when  having,  on  the  coast  of  South 
America,  numerous  specimens  to  examine,  that  the  egg-like 
larvae  (PL  24,  fig.  15 — 18)  could  be  naturally  group^  into 

^  I  have  given  a  short  notice  on  this  parasite,  in  my  former  volume  on  ike 
LepadidsB,  in  a  foot-note  to  p.  55. 
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two  -oiaiD  stages,  but  with  many  transitional  intermediate 
grades  (answering  to  the  successive  moults  in  the  first 
stage  of  ordinary  larvae),  before  they  passed  into  the  third 
or  pupal  stage.  And  the  first  two  stages  in  these  egg-like 
larvae  of  Cryptophialus,  clearly  seem  to  correspond  with 
the  first  two  stages  in  ordinary  larvae;  for  in  both  the 
chief  changes  are,  the  shortening  of  the  terminal  projection 
— the  increase  in  size  and  approximation  on  the  ventral 
surface  of  the  anterior  horns  or  cases  for  the  antennae — and 
the  compression  of  the  whole  body.  In  all  members  of 
the  Thoracica,  the  metamorphosis  seems  to  run  a  remarkably 
uniform  course.  The  larva  in  the  first  stage  undergoes 
several  moults  and  slighter  changes — how  many  is  not 
known — before  arriving  at  its  second  main  stage,  which 
has  been  observed  only  in  one  single  instance ;  and  judging 
from  Cryptophialus,  this  second  stage  passes  abruptly  by 
one  moult  into  the  pupal  stage ;  and  this,  certainly,  passes 
abruptly  into  the  Cirripedial  or  mature  stage. 

Larva,  first  stage. — ^The  larvae  in  this  stage  are  known, 
amongst  the  Balanidae,  in  Balanus,  Pyrgoma,  Coronula, 
Platylepas,  and  Chthamalus ;  and  these  genera  include  all 
the  pnncipal  forms.  Amongst  the  Verrucidae  they  are 
known  in  its  one  genus.  Verruca.  Amongst  the  Lepa- 
didae,  in  Scalpellum,  Ibla,  Alcippe,  Lepas,  Conchoderma, 
&c. ;  and  in  all  these  genera  the  larvae  present  no  im- 
portent  difierence — hardly  any  difference  which  could  be 
viewed  as  generic,  were  these  larvae  independent  animals, — as 
may  be  inferred,  chiefly,  from  Mr.C.  8.  Bate's  descriptions.* 
The  abstract  given  in  my  former  volume  was  not  accompa- 
nied by  any  illustrations,  and  I  have  consequently  here  given 
(PL  29,  fig.  8),  a  view  of  the  larva,  in  the  first  stage  before 
moulting,  of  ScalpeUum  vtdgare :  the  natatory  legs  are  not 
drawn  with  accuracy,  only  the  relative  position  of  the  several 
organs  having  been  carefully  attended  to.  1  have  also  had 
copied  from  Mr.  Bate's  memoir,  a  figure  of  the  larva  (PI.  29, 
(fig.  9)  of  Balanus  balanoides,  in  its  first  stage,  6e/ore 
moulting,  with  its  ventral  surface  exhibited ;  and  another 
figure  (with  a  few  trifling  alterations  made  after  examining 

•  'Annals  and  Magazine  of  Natural  History,'  vol  viii  (2d  series),  1851, 
riaiea  6,  7,  and  8. 
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specimens  mpst  kiudly  sent  me  by  Mr.  Bate)  of  the  larva  of 
Clithamalus  stellatus  (fig.  10),  in  its  first  stage,  but  after 
moulting  once.  It  should  be  observed  that  Mr.  Bate  has 
given  a  drawing  of  the  larva  of  this  latter  cirripede,  in  the 
first  stage,  before  moulting ;  and  it  does  not  differ  essentially 
from  that  just  referred  to  (fig.  9),  of  B.  balanoides,  but  is 
rather  more  fully  developed.  These  drawings  suffice  to  show 
the  character  of  the  larvae  in  the  first  stage,  both  before  and 
after  the  first  moult,  and  even  after  the  second  moult, 
throughout  the  Order  of  Thoracica.  The  larvae  some- 
times undergo  their  first  moult  within  the  sack  of  their 
parent,  as  I  have  been  informed  by  Mr.  Bate,  and  as  I  have 
observed  in  Coronula. 

I  will  now  make  a  few  remarks  on  these  larvae  in  the 
first  stage,  before  and  after  the  first  moult,  supplemental  to 
those  in  my  former  volume.  Their  shape  is  oval,  and  the 
whole  dorsal  surface  is  evidently  covered  by  a  carapace.  It 
is  remarkable  that  the  body  exhibits  no  distinct  articula* 
tions;  those  given  by  Goodsir*  being  certainly  erroneous. 
Commencing  at  the  anterior  extremity,  the  eye  varies  con- 
siderably in  the  state  of  its  development ;  in  Flatylepas  de* 
corata  it  is  nearly  circular,  and  in  most  of  the  specimens 
very  distinct;  whereas  in  the  allied  Corontda  balanaris, 
before  the  first  moult,  it  is  very  imperfect,  but  afterwards 
square  and  of  considerable  size.  In  Balanus  elonffatus,  in 
the  immature  larvae  dissected  out  of  the  egg,  the  cellular 
matter  which  was  in  process  of  conversion  into  the  eye, 
formed  a  transverse  band,  obscurely  divided  into  two  por- 
tions, and  this  seems  to  indicate  that  the  single  eye  is  in 
fact  formed  by  the  confluence  of  two  eyes.  In  Scalpellum  vul- 
gare^  this  heart-shaped  eye  lies  between  a  V-shaped  muscle, 
the  nature  of  which  I  cannot  understand,  and  which  has  not 
been  represented  in  (PL  29,  fig.  8, «).  I  need  only  further 
add,  that  in  Chthamalus  atellatus,  after  the  first  moult,  the 
eye  exhibits,  in  specimens  sent  me  by  Mr.  Bate,  some  ap- 
pearance of  tending  to  become  double. 

Arising  posteriorly  to  the  eye,  we  see,  in  ScalpeUam  vul- 
ffare,  a  pair  of  minute  curved  horns  (d^),  directed  back- 

*  'Edinburgh  New  Philosophical  Jourual,'  July,  1843,  PL  3,  4. 
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wards ;  and  within  these  horns  I  distinctly  saw  an  articulated 
organ.  These  horns  are  difficnit  to  be  distinguished,  and 
probably  could  not  be  made  out  previously  to  the  first  moults 
in  any  larva  of  less  size  than  that  of  ScalpeUum  vulgare. 
But  after  the  first  moult,  Mr.  Bate  has  seen,  in  two  species 
of  Baianus,  in  Verruca  and  in  Chthamalus  (fig.  10,  b\  a  pair 
of  articulated  organs,  in  this  same  position,  evidently  now 
forming  antennae,  and  directed  anteriorly,  and  free  from  any 
envelope.  It  is  somewhat  important,  as  we  shall  presently 
see,  to  bear  in  mind  that  these  antennae  first  appear  within 
an  envelope  or  horn ;  and  that  I  detected  that  they  included 
an  articulated  organ,  before  I  had  heard  of  Mr.  Bate's  ob- 
servations. These  antennsB,  from  their  small  size,  from  being 
seated  internally  with  respect  to  the  horns  containing  the 
other  pair  of  antennae,  and  from  the  position  which  the  latter 
assume  in  the  later  stages  of  the  larva,  I  believe  to  be  the 
first  or  anterior  pair.  Their  position  in  appearance  poste- 
riorly to  the  large  lateral  horns,  containing  the  second  pair 
of  antennae,  is  probably  due  to  the  anterior  cephalic  seg- 
ments having  been  driven  inwards,  the  truncated  outline 
of  the  front  of  the  head,  and  likewise,  probably,  the  position 
of  the  mouth  between  the  bases  of  the  natatory  legs  being 
thus  caused. 

In  this  same  larva  of  ScalpeUum  vidgare^  within  the  great 
lateral  horns  jifst  alluded  to  (fig.8,(?),  filiform  organs,  support- 
ing rows  of  spines,  could  be  distinguished ;  and  these  appeared 
to  me  to  be  antennae.  These  horns  or  cases  resemble  in 
structure  the  smaller  pair  just  described ;  they  arise  from 
the  ventral  surface,  and  can  hardly,  therefore,  be  considered 
as  prolongations  of  the  carapace.  After  the  first  moult 
(fig.  10,  c)  they  are  seen  to  have  increased  much  in  length : 
in  some  cases  they  are  of  considerable  length  before  the  first 
moult)  as  in  Lepas :  in  the  Balanidae  they  seem  to  be  gene- 
rally shorter  than  in  the  Lepadidae ;  but  in  Baianus  elon- 
gatuB  I  found  them  one  third  of  the  entire  length  of  the 
animal.  Whilst  within  the  egg,  these  horns  are  adpressed 
laterally  to  the  body,  and  so  point  posteriorly ;  afterwards 
they  project  rectangularly  from  the  sides,  or,  as  in  Seal* 
pellum  mdgare^  are  directed  somewhat  anteriorly.  As  in 
the  larvae  of  all  ordinary  Crustaceans,  as  yet  known,  the  an- 
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tennae  are  amongst  the  earliest  developed  organs ;  and  as 
the  first  pair  of  natatory  legs  (PI.  29,  figs.  8 — 10,  e)  in 
these  Cirripedial  larvae,  might  so  very  naturally  be  thought 
to  be  antennsB  (as  has  been  remarked  to  me  by  Mr.  Dana), 
both  from  their  structure  and  from  their  position  a  little 
anteriorly  to  the  mouth,  I  am  well  aware  that  to  prove  my 
view  correct,  namely,  that  these  horns  are  the  second  pair 
of  antennae  in  process  of  formation,  it  is  not  sufficient  merely 
to  have  seen  organs  resembling  antennae  within  them ;  nor 
is  it  sufficient  to  advance  the  strictly  analogical  fact  ojf  the 
first- mentioned  pair  of  antennae,  which  in  Scalpellum  in- 
disputably appear  in  their  earliest  condition  within  an  en- 
velope or  horn.  Further  evidence  is  required,  and  this  is 
presented  in  Cryptophialus,  in  which  the  lateral  horns  of 
the  egg-like  larva,  in  its  first  stage  (PL  24,  fig.  16),  can  be 
actually  followed  step  by  step  until,  in  the  second  stage 
(fig.  17),  just  before  passing  into  the  pupa,  the  horns  are 
seen  to  have  become  larger  and  more  nearly  approximated 
to  each  other  on  the  ventral  surface ;  and  whilst  in  this  con- 
dition,  I  several  times  dissected  out  the  prehensile  antennae 
of  the  future  pupa  with  every  character  perfectly  recoynisable. 
Hence  I  cannot  doubt  that  in  the  larvae  of  Cirripedes  the 
law  of  development  is,  that  in  their  very  earliest  condition,  the 
small  first  pair  of  antennae  are  enclosed  in  cases ;  and  that 
the  lai^  second  pair  remain  thus  enveloped  until  the  pupal 
stage.  This  conclusion,  we  shall  immediately  see,  is  in 
harmony  with  the  late  development  of  the  succeeding 
appendages  or  organs  of  the  mouth,  which  certainly  do  not 
appear  in  the  first  larval  stage,  and  are  not  known  to 
appear  even  till  after  the  final  metamorphosis.* 

The  mouth  is  more  or  less  probosciformed  (PL  29, 
figs.  8 — 10,  <t),  difiering  considerably  in  this  respect  in  dif- 
ferent species  of  the  Lepadidae ;  and  this,  probably,  is  due 
to  the  larva  being  bom  in  a  more  or  less  mature  condition. 
Its  exact  position  likewise  varies,  for  it  arises  either  between 
the  first  or  second  pairs  of  natatory  legs.     It  is  known,  from 

*  According  to  M.  Joly,  ('Anaales  des  Sciences  Naturelles,'  2d  series, 
torn,  xix,  p.  59)  in  the  larva  of  the  macrourons  Caridina,  the  natatory  legs 
appear  before  the  ^athites  or  parts  of  the  mouth ;  so  that  in  ordinary  Cms- 
taceuas  there  is  no  invariable  onier  of  development  from  the  anterior  towards 
the  posterior  end  of  the  body,  as  has  sometimes  been  supposed. 
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Mr.  Bate's  observations,  to  have  the  power  of  movement. 
It  is  directed  posteriorly,  the  (esophagus  extending  ante- 
riorly; both  these  directions  being  the  same  as  in  the 
mature  cirripede.  Certainly  during  these  early  stages  there 
are  no  jaws  or  gnathites ;  but  the  margin,  answering  to  the 
labrura,  is  furnished  with  some  short,  thick,  sharp  spines, 
and  with  hairs.  In  Sccdpellum  vulgare  the  orifice  of  the 
oesophagus  seems  to  lie  rather  beneath  the  upper  prominent 
spinose  edge,  which,  as  just  remarked,  probably  answers 
to  the  labrum ;  but  this  is  one  of  the  species  in  which  the 
probosciformed  mouth,  at  least  before  the  first  moult,  is  not 
much  developed. 

We  come,  now,  to  the  three  pairs  of  natatory  legs :  the 
first  (PI.  29,  figs.  8 — 10,^)  has  throughout  the  order  only 
one  ramus,  whereas  the  two  succeeding  pairs  (/,y)  are 
biramous.  I  must  here  remark  that  the  straight  and  strong, 
and  the  curved  plumose  spines,  with  which  these  limbs, 
after  the  first  moult,  become  furnished,  now  appear  to  me 
as  more  probably  prehensile,  rather  than  masticatory  as  I 
imagined  in  my  former  volume.  That  these  spines  are 
important  organs  to  the  larvae  I  do  not  doubt.  With 
regard  to  the  homologies  of  these  three  pairs  of  limbs,  my 
first  impression  was  that  they  were  the  mandibles  and 
the  two  pairs  of  maxillae  in  their  earliest  condition ;  but  I 
consider  this  view  as  quite  untenable,  for  several  reasons ; 
viz.,  the  wide  interval  between  their  bases  and  the  mouth 
itself, — ^the  somewhat  variable  position  of  the  mouth  with 
respect  to  the  legs, — and  the  position  which  the  latter 
occupy  in  the  second  larval  stage.*  A  far  more  tenable 
view  is  that  these  three  pairs  of  legs  are  the  three  pairs  of 
maxillipeds,  in  their  earliest  condition,  in  accordance  with 
the  view  of  M.  Joly f  on  the  nature  of  the  three  very  similar 
pairs  of  natatory  legs  in  the  larva  of  Caridina,  a  macrourous 
Crustacean.     But,  in  Cirripedes,  the  three  pairs  of  natatory 

*  Mr.  Dana,  moreover,  has  remarked,  ('Crastacea:  United  States  Exploring 
Expedition,'  p.  1386),  "that  he  knows  of  no  instance  of  a  mandible  becoming  so 
completely  a  leg,  as  to  lose  wholly  the  mandibolar  function  even  of  its  basal 
portion." 

t  'Annales  des  Sciences  Natnrelles,'  2d  series,  torn,  xix,  1843,  p.  34. 
M.  Joh 's  observations  were  made  on  the  Caridina.  I  owe  to  the  irreat  kind- 
ness of  Mr.  C.  Spence  Bate,  an  examination  of  some  larvn  of  the  allied  genus 
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legs,  in  the  larva  in  the  first  stage,  are  apparently  the  very 
same  as  the  first  three  pairs,  in  the  larva  in  the  second 
stage,  and  in  the  pupa.  And  in  the  pupa  the  first  three 
pairs,  which  certainly  correspond  with  the  firat  three  pairs 
of  cirri  in  the  mature  animal,  seem  to  me,  for  reasons  pre- 
sently to  be  assigned,  to  be  the  second,  third,  and  fourth 
thoracic  limbs.  Hence  I  am  led  to  the  conclusion  that 
the  first  pair  of  legs  in  the  ]arva  in  the  first  stage,  are 
homologically  the  second,  thoracic  (answering  to  the  third 
pair  of  maxillipeds  in  the  higher  Crustaceans),  and  that  the 
two  succeeding  pairs  are  the  third  #nd  fourth  thoracic  limbs ; 
to  be  succeeded,  in  the  pupal  stage,  by  the  fifth,  sixth,  and 
seventh  thoracic  appendages. 

Lastly,  behind  the  natatory  legs,  on  the  ventral  surface, 
(PI.  29,  fig8.#8,  9,  t),  the  body  is  much  produced,  and  ter- 
minates in  a  horny  fork,which,  after  the  first  moult  (fig.  10,  t), 
becomes  much  elongated.  Anteriorly  to  this  fork,  on  the 
ventral  surface,  there  is  another  fork  (/),  and  again  above 
this  I  could  distinguish,  in  Chthamcdua  stellatus,  after  the 
first  moult,  another  fork  (^),  or  at  least  a  pair  of  short  thick 
spines.  From  the  structure  of  the  forked  abdomen  in  the 
known  larvae  of  the  Podophthalmia,  I  presume  that  this 
portion  of  the  body  is  the  abdomen  of  the  young  Cirripede, 
but  it  is  not  at  all  plainly  articulated.  After  the  first  moult, 
the  posterior  end  of  the  carapace  (h),  which  is  always  pointed, 
becomes  much  elongated  and  serrated  on  both  sides  ;*  re* 
minding  one  of  the  structure  of  the  carapace  of  the  so-called 

Hippol^te  variant  an<i  I  found,  on  dissection,  the  view  of  M.  Jdy,  that  the 
three  Dairs  of  natatory  le^  are  the  maxillipeds,  so  far  strongly  confirmed,  that 
they  followed  closely,  with  equal  intervals,  the  mandibles  and  two  pairs  of 
maxilliB.  The  first  pair  of  natatory  legs  in  Caradina,  in  its  earliest  condition 
within  the  egg,  is  uniramous,  like  the  first  pair  in  the  larvie  of  Cirripedee. 
There  is  one  fact  which  seems  rather  strongly  opposed  to  the  view  of  these 
three  pairs  of  le^  in  the  larvie  of  the  macrouroos  Crustaceans  being  the 
maxillipeds,  which  is  that  Capt.  Da  Cane  ('Annals  of  Nat.  Hist.,  1838,  vol.  ii, 
pi.  6,  and  7)  observed  only  three  pairs  of  limbs  in  process  of  formation  pos- 
teriorlv  to  the  first  three  pairs,  whereas  there  should  be  found,  in  accordance  with 
M.  Joly's  view,  five  pairs,  i.  e.  all  five  pairs  of  ambulatory  legs.  This  one  fact 
countenances  the  view,  which  I  hold  on  the  nature  of  the  legs  in  the  Urvs 
of  Cirripedea  during  their  early  stages,  namely,  that  they  are  the  second,  third. 


larva  of  a  fialanus,  is  not  quite  accurate. 
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Zoea,  or  larva  of  certain  Podophthalmia.  Situated  under 
this  posterior  prolongation  of  the  carapace,  there  is  a  swelling 
(«,  with  long  hairs  on  both  sides),  which  apparently  lies  on 
the  dorsal  surface  of  the  spinose  and  forked  abdomen; 
here,  when  the  lar\'a  is  compressed,  the  cellular  and  oily 
contents  of  the  body  burst  forth ;  and  I  suspect  that  this 
swelling  is  the  anus,  for  it  is  known  from  the  researches 
of  Rathke,*  that  the  anus  in  the  higher  Crustaceans  opens 
during  the  earliest  periods  dorsaUy. 

Larva,  second  staffs, — I  have  given,  fiom  Burmeister,t 
a  lateral  view  (PI.  30,  fig.  1)  of  the  one  single  specimen,  ever 
observed  of  a  larva  in  this  stage,  belonging,  as  is  supposed,  to 
the  genus  Lepas.  The  carapace  has  now  greatly  altered  its 
character.  The  two  fleshy  projections,  as  so  called  by  Bur- 
meister,  by  which  the  larva  adhered  to  the  sea-weed,  were 
supposed  by  this  author  to  include  the  great  prehensile  an- 
tennas of  the  pupa ;  from  my  observations,  already  alluded 
to,  on  the  two  projections  (PI.  24,  fig.  17)  in  the  closely  ana- 
logous egg-like  larva,  in  the  second  stage,  of  Cryptophialus, 
by  which  it  also  adheres,  I  have  not  the  least  doubt  that  this 
is  the  case.  The  small,  internal,  and  anterior  pairs  of  an- 
tennae, are,  as  it  would  appear,  now  aborted.  The  eye,  accord- 
ing to  Burmeister,  has  commenced  becoming  double;  but  the 
two  approximate  eyes  are  not  as  yet  compound.  The  mouth 
is  probosciformed  (m),  and  does  not  difier  much  from  its 
condition  in  the  first  stage ;  no  gnathites  were  observed  by 
Burmeister,  and  they  could  not  be  expected  to  be  present, 
for  they  are  not  found  even  in  the  pupa.  The  mouth,  which 
in  the  larva  in  the  first  stage  differs  in  difierent  genera,  in 
being  more  or  less  advanced  forward,  here  stands  some  way 
anteriorly  to  the  natatory  legs,  as  in  the  pupal  condition. 
The  first  pair  of  legs  is  uniramous,  and  the  two  other  pairs 
biramous ;  this  fact,  together  with  the  number  of  the  legs 
in  this  second  stage  being  still  three,  and  their  structure  being 
not  very  difierent,  leaves  little  doubt  on  my  mind  that  we 
here  have  the  same  three  pairs  as  during  the  first  stage. 
The  abdomen  has  become  much  shortened,  but  still  space 
is  left  for  the  development,  in  the  pupa,  of  the  three  pos- 

*  '  Annales  des  Scienc.  Nat./  tom.  xx,  p.  451. 

t  'Beitrage  zur  Naturgeschiclite  der  Rankenfiisser/  tab.  1,  figs.  3,  4. 
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terior  pairs  of  legs.  I  may  here  remark  that  in  the  pupa  the 
anterior  natatory  legs  have  become,  like  the  others,  biramous ; 
but  yet,  as  it  were  for  the  purpose  of  showing  their  meta- 
morphosis from  the  uniramous  legs  of  the  earlier  stages, 
they  have  their  bristles  arranged  rather  differently  from 
those  on  the  succeeding  five  pairs  of  legs. 

Larva  in  the  third  or  pupal  stage. — I  have  given  a  lateral 
view  of  the  pupa  of  Lepaji  australia  (PL  30,  fig.  2),  illus- 
trative of  the  description  in  my  former  volume  :  the  spe- 
cimen is  drawn  as  if  transparent,  and  it  was  to  a  certain 
extent  thus  rendered  by  boiling  in  caustic  potash.  A 
sketch  of  the  position  of  the  young  Cirripede  within  the 
pupa,  was  made  by  the  camera.  At  first  the  drawing  will 
perhaps  hardly  be  comprehended :  the  darker  shaded  por- 
tion to  the  left  of  the  letter  {b)  shows  the  extent  of  the 
sack,  with  the  included  thorax  and  natatory  legs  of  the 
pupa :  to  the  right  of  the  same  letter,  if  we  do  not  con- 
sider the  young  included  Cirripede,  the  only  organs  dis- 
tinguishable  in  the  mass  of  cellalar  and  oily  matter,  are  the 
alimentary  canal,  the  cement-glands  {t),  i.  e.  the  incipient 
ovaria,  and  the  cement-ducts  [t')  which  enter  the  antennae. 
A  view  is  also  given  (fig.  4)  of  the  ventral  surface  of  the 
pupa ;  and  a  transverse  section  (fig.  7)  of  the  carapace,  taken 
close  to  the  eye-apodemes.  On  comparison  with  the  larva 
in  the  second  stage,  the  changes  in  external  appearance  and 
structure  are  not  very  great;  the  prehensile  antennae  are 
freed  from  their  cases ;  the  two  eyes  stand  further  apart ; 
the  three  posterior  pairs  of  legs  have  been  developed,  and 
a  small  abdomen  has  become  distinctly  separated  from  the 
thorax.  Before  proceeding  to  make  a  few  additional  remarks 
and  corrections  to  my  former  description  of  the  pupa,  it 
will  be  advisable,  on  account  of  the  importance  of  the  sub- 
ject, to  discuss  the  homologies  of  the  limbs. 

From  the  presence  of  eyes  and  of  two  pairs  of  antennae 
in  the  larva,  during  its  earlier  stages,  the  front  of  the 
head  consists,  in  accordance  with  all  analogy,  of  three  seg- 
ments; the  mouth,  likewise,  from  being  formed  of  three 
gnathites  (which  can  be  detected  by  dissection  in  the  pupal 
state),  consists,  also  in  accordance  with  all  analogy,  of 
three  segments,  making  altogether  six  segments^-on  the 
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nature  of  which  I  apprehend  no  objection  will  be  raised. 
In  two  out  of  the  three  orders  into  which  Cirripedes  may 
be  divided,  the  mouth  is  succeeded,  in  the  adult  animal,  by 
eleven  most  distinct  segments ;  of  which  the  first  (t.  e.  the 
seventh  cephalic)  differs  from  the  succeeding  seven  thoracic 
segments ;  and  these  seven  again  differ  from  the  three  ab- 
dominal and  terminal  segments.  Hence  it  must  be  ad- 
mitted that,  as  far  as  the  cephalo-thorax  of  the  archetype 
Cirripede  is  concerned,  it  consists,  like  that  of  the  archetype 
Crustacean,  of  fourteen  segments,  of  which  eight  succeed  the 
first-named  six  that  form  the  mouth  and  front  of  the  head ; 
and  that,  with  the  three  abdominal  segments,  there  are  alto- 
gether seventeen  segments.  In  the  order  Thoracica,  however, 
which  includes  all  common  Cirripedes,  both  in  the  pupa  and 
in  the  mature  animal,  only  six  thoracic  segments  with  their 
appendages,  succeed  the  mouth,  two  having  been  lost ;  and 
the  question  arises  which  are  these  two,  whether  the  seventh 
and  eighth,  or  the  thirteenth  and  fourteenth  {i.  e.  the  two  ter- 
minal thoracic)  segments;  for  there  is  no  reason  to  suspect  any 
other  segments  of  having  disappeared.  In  my  former  volume, 
I  inferred,  without  sufficiently  entering  into  my  reasons,  that 
it  was  the  seventh  and  eighth,  i.  e.  the  last  cephalic  and  first 
thoracic  segments,  which  had  disappeared ;  but  I  now  find 
that  Mr.  Dana*  believes  that,  in  ordinary  Crustaceans,  the 
abortion  of  the  segments  with  their  appendages  almost 
always  takes  place  at  the  posterior  end  of  the  cephalo- 
thorax.  Nevertheless,  after  due  deliberation  and  fresh  exa- 
mination of  the  pupa,  I  must  retain  my  former  opinion, 
that  it  is  the  last  cephalic  and  first  thoracic  segments  which 
have  either  coalesced  with  the  others,  or  wholly  disappeared. 
In  the  pupa,  the  mouth,  although  functionless,  has  its  place 
most  plainly  marked  by  being  slightly  prominent,  and  by 
the  presence  of  a  sort  of  labrum  and  of  a  shrivelled  oeso- 
phagus, round  which  latter  the  gnathites  and  the  new  oeso- 
phagus of  the  future  young  cirripede  are  in  process  of 
formation.  Now  between  the  mouth  of  the  pupa  and  the 
first  pair  of  natatory  legs,  there  is  a  space  of  membrane, 
equalling,  when  stretched  out,  the  three  succeeding  thoracic 
segments  in  length  and  breadth :  this  interspace,  I  conceive, 

*  'Crastacea:  UDited  States  Exploring  Expedition/  p.  22. 
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must  have  some  homological  signification ;  here  then  we 
have  at  least  an  appearance  of  the  abortion  of  appendages ; 
whereas,  at  the  posterior  end  of  the  cephalo-thorax,  no  such 
appearance  is  presented.  Moreover  this  interspace  of  mem* 
brane  is  divided  nearly  in  the  middle  by  a  most  conspicuous 
fold,  which,  on  the  view  here  adopted,  would  mark  the  sepa- 
ration of  the  seventh  (cephalic)  from  the  eighth  (thoracic) 
segment ;  and  the  interspace  and  fold  are  thus  simply  ex- 
plained. Lastly,  I  have  shown,  in  the  Introduction  (p.  18), 
that  the  first  and  five  succeeding  pairs  of  cirri  of  the  mature 
Cirripede  present  certain  small,  but  significant,  resemblances 
in  structure  and  in  the  origin  of  their  nerves,  with  the  outer 

!)air  of  maxillipeds  and  with  the  five  pairs  of  ambulatory 
egs  in  the  Fodophthalmia ;  which  resemblances  are  all 
futile,  if  the  cirri  belong  to  the  7th,  8th,  9th,  iOth,  11th, 
and  12th  segments  of  the  cephalo-thorax,  or  those  imme-^ 
diately  succeeding  the  mouth ;  but  are  full  of  meaning,  if 
the  six  pairs  of  cirri  belong,  as  I  believe,  to  the  9th,  10th, 
11th,  12th,  13th,  and  14th  segments,  or  the  six  posterior 
segments  of  the  cephalo-thorax. 

Before  commencing  on  details,  I  may  premise  that  I  have 
examined  the  pupa  of  Lepas  australis,  pectinata,  fa^ci- 
cularis,  and  anatifera,  of  Conchoderwa  virffata,  partially  of 
Dichela^is  WarwicMi,  of  Ibla  guadrivalvis,  and  of  Jlcippe 
lampas ;  and  in  the  Balanidse,  of  Balanus  balanoides  and 
Hameri.  In  the  pupae  of  all  these  genera  there  is  a  most 
close  general  agreement  in  structure,  excepting  in  minute 
details :  I  was  surprised  to  find  exactly  the  same  slight  dif- 
ferences in  the  spines  on  the  first  pair  of  natatory  legs,  as 
compared  with  the  succeeding  pairs,  in  Balanus  Hameri^ 
as  in  Lepas.  The  abdomen  and  caudal  appendages  of  the 
pupa  in  the  abnormal  Alcippe,  as  we  shall  presently  see, 
ofier  the  only  marked  exception  to  this  uniformity  of  cha- 
racter throughout  the  Thoracica.  The  outline  of  the  cara- 
pace or  shell  is  usually  not  so  blunt  at  the  anterior  end,  as  in 
the  pupa  of  Lepas  australis  (PI.  30,  fig.  2) ;  more  commonly 
the  shape  is  that  of  the  pupa  of  Alcippe  (PL  23,  fig.  16). 
In  Lepas  pectinata  the  two  posterior  points  of  the  carapace 
are  produced  into  two  short  spines.  The  surface  of  the 
carapace  in  £.  ausfralis  is  lined,  as  represented  in  fig.  4 : 
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the  colour  of  this  species  when  alive  was  blue  :*  in  L.fasci- 
cularis  the  surface  is  punctured :  in  Z.  pedinata  it  is 
marked  with  curious  points  of  various  shapes,  often  star- 
shaped,  in  parts  reticulated,  and  confluent  along  the  dorsal 
margin,  and  in  parts  lined:  in  B.  balanoidea  it  is  very 
obscurely  pimctured,  and  in  B.  Hameri  the  punctures  pass 
into  lines.  The  whole  of  what  is  externally  visible  consists 
of  the  carapace,  for  this  is  produced  not  only  backwards,  so 
as  to  enclose  the  thorax  and  abdomen  with  their  appendages, 
but  also  forwards,  so  as  to  overhang  the  whole  front  of  the 
animal ;  and  the  prehensile  antennae,  in  Lepas,  Ibla,  Bala- 
nus,  and  probably  in  all  the  genera,  can  be  retracted  within 
its  lower  edge.  The  protection  afibrded  by  the  carapace  to 
the  antennae  is  aided  by  two  crests  (PI.  30,  flg.  7,  c)  parallel 
to  this  lower  edge.  The  whole  sternal  surface  is  very  narrow 
(fig.  4),  and  is  likewise  protected  by  the  carapace ;  that  is, 
when  the  two  sides  are  drawn  together  by  the  adductor 
muscle.  ITie  shell,  however,  when  thus  (brawn  together, 
gapes  a  little  at  the  two  ends,  at  least  in  the  case  of  Lepas 
australis.  The  adductor  muscle,  if  introduced  in  flg.  4, 
would  have  crossed  close  anteriorly  to  the  basal  margin  of 
the  mouth ;  and  in  flg.  2,  its  end  on  the  near  side  would 
have  been  attached  under  the  dark  caeca,  which  enter  the 
upper  end  of  the  stomach.  The  adductor  is  shaped  almost 
like  an  hour-glass,  and  so  difiers  from  this  muscle  in  the 
mature  Lepas,  in  which  it  is  of  the  same  thickness  through- 
out. I  may  here  add  that  the  pupa  of  Lepas  australis  could 
swim  very  rapidly,  and  often  on  one  side  in  a  circle ;  it  could 
walk  by  the  aid  of  its  antennae,  but  often  fell  over ;  being 
thus  locomotive,  and,  as  we  shall  immediately  see,  well  pro- 
vided with  senses,  it  cannot  be  considered  as  very  lowly 
organised. 

Acoustic  Organs, — Commencing  at  the  anterior  end,  two 
small  elongated  oriflces,  ^ih.  of  an  inch  in  diameter, 
(e,  flg.  4,  PI.  30),  may  be  seen ;  these  lead,  as  described  in 
my  former  volume,  into  a  sack,  vnth  a  bag  suspended  in  it, 
which  is  provided  with  a  large  nerve,  and  which  I  believe 

*  I  took  this  species  alive  in  the  Southern  Atlantic  Ocean ;  and,  mistaking  it 
for  an  independent  Crustacean,  was  mudi  perplexed  where  to  class  it.  I  liad 
overlooked  these  specimens  when  publishing  my  former  volume. 
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to  be  the  acoustic  vesicle.  These  orifices  occur  in  the 
carapace,  either  in  the  same  position,  or  a  little  more  poste- 
riorly, in  the  pupae  of  all  Cirripedes.  In  BaJanus  bcdanoides 
they  are  minute,  being  only  s^osth  in  diameter,  but  are 
surrounded  with  a  border:  in  Conchoderma  virgata  they 
are  also  surrounded  by  a  border:  in  Lepas  pectinata, 
the  orifices  are  so^ooth  of  an  inch  in  diameter,  and  are  very 
singular  from  being  seated  on  rounded  prominences, 
causing  the  carapace  to  have  two  short,  blunt  horns  in 
front.  In  Lepas  amtralis,  and  I  believe  in  the  other 
species,  the  corium  round  the  acoustic  orifices  is  darkly 
coloured ;  and  these  coloured  marks  can  be  distinguished  for 
some  little  time  on  the  peduncle  of  the  young  Cirripede, 
after  the  metamorphosis,  and  after  the  entire  organ^  together 
with  the  whole  pupal  carapace  and  eyes,  has  been  moulted. 
Knowing  the  connection  in  the  higher  Crustacea,  of  the 
acoustic  organs  and  the  antennae,  and  seeing  the  very 
backward  position  (figs.  2  and  4)  of  the  one  great  pair  of 
antennae,  I  have  always  imagined  that  these  orifices  probably 
marked  the  normal  position  of  the  anterior  pair  of  antennae, 
which,  since  the  earlier  larval  stages,  have  disappeared. 
And  I  now  find*  that  Schodler  affirms,  that  in  most,  if  not 
in  all  Daphnidae,  there  is  a  black  spot  in  front  of  the  eye, 
which  is  connected  with  an  opening  in  the  basal  portion 
of  the  anterior  antennae,  and  he  concludes  that  it  is  an  organ 
of  hearing. 

Antenna, — These,  from  their  present  position,  and  from 
standing,  in  their  earlier  stages  whilst  within  their  en- 
velopes or  horns,  exteriorly  to  the  small  medial  pair  (since 
aborted),  I  believe  to  be  the  second  pair;  and  this  is 
Mr.  Dana*s  opinion.  In  my  former  description  of  these 
very  singular  and  important  organs  (PI.  30,  figs.  4  and  8), 
I  have  fallen  into  some  considerable  mistakes:  the  two 
plates  or  segments  (fig.  4,  n),  of  which  the  posterior 
margins  are  inflected  as  apodemes  (»),  carrying  the  eyes, 
are  certainly,  as  may  be  clearly  seen  in  the  pupa  of  Alcippe, 
PI.  23,  fig.  16,  and  as  affirmed  by  Burmeister,t  the  basal 

*  Quoted  by  Dana, '  Crustacea  of  United  States  Exploring  Expedition/  p.  1 364. 

f  '  Beitrage  zur  Natur^schichte  der  Rankenfiisser/  p.  19.    In  tab.  1  of  this 

work  there  are  good  drawings  of  the  general  structure  of  the  pupa  of  a  species 
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segments  of  the  antennae.  The  second  or  main  segment 
(formerly  called  by  me  the  basal  segment)  has  in  some 
species  an  upper  portion  of  the  membrane  of  which  it 
is  composed,  next  to  the  body,  excessively  thin,  and 
separated  from  the  rest  of  the  membrane  composing  the 
segment,  by  an  oblique  line  (fig.  8,  o),  which  I  mistook  for 
its  articulation  with  the  body.*  We  then  come  to  the 
disc  or  third  segment ;  and  lastly  to  the  fourth,  or  ultimate 
segment.  This  ultimate  segment,  generally,  has  its  external 
corner  projecting  up,  as  a  step ;  and  this  sometimes,  as  in 
Dichelaspis  Wiarmckit,  gives  the  appearance  of  its  con- 
sisting of  two  segments ;  but  a  careful  examination  of  this 
part  in  Ibla,  in  which  the  step-like  structure  is  carried  to 
an  extreme,  makes  me  believe  that  there  is  only  one 
segment.t  The  prehensile  antennae,  therefore,  like  the 
natatory  legs,  are  formed  of  four  consecutive  segmelits,  of 
which  the  b^sal  segments  give  rise  to  the  singular  apodemes, 
presently  to  be  noticed  (fig.  7),  that  carry  the  great  com- 
pound eyes.  This  basal  segment,  in  all  Cirripedes,  is 
moulted  with  the  eyes,  the  three  other  segments  invariably 
remaining  cemented  to  the  surface  of  attachment. 

In  the  Southern  Atlantic  I  took  some  specimens  of  the 
pupa  of  Zepas  australis,  not  yet  attached,  and  therefore 
with  the  muscles  of  the  antennae,  not  having  suffered  any  of 
that  absorption,  which  they  undergo,  as  soon  as  the  pupa  is 
permanently  cemented  to  some  floating  object.  In  my 
former  volume  I  noticed  a  pair  of  strong  muscles,  attached 
to  the  tips  of  the  middle  forks  (PI.  30,  fig.  7)  of  the  apodemes, 
and  I  now  find  two  pairs  attached  to  the  bases  of  the  two 
outer  forks,  and  directed  dorso-anteriorly;  and  two  other 

of  Lepas,  probably  L.  atutralis,  I  believe  this  author  was  the  first  who  made 
otit  the  structure  of  the  abdomen  of  the  pupa. 

^  In  the  table  of  measurements  of  the  antennse  of  the  several  genera  and 
species  of  the  Lepadidie  (p.  286)  of  my  former  volume,  the  articulation,  called 
by  me  basal,  I  now  know  to  be  really  the  articulation  between  the  basal  and 
aeoond  segment.  In  the  fourth  column,  headed  "  Length  from  end  of  the  disc 
to  the  inner  margin  of  the  basal  articulation,"  the  term  inner  mai^n  really  anplies 
to  the  oblique  curved  line  separating  the  thin  and  scarcely  visible  memorane 
from  the  thicker  membrane  of  that  segment.  These  corrections  do  not  in  the 
least  affect  the  object  for  which  the  table  was  g^iven. 

t  In  a  sketch,  sent  me  by  Mr.  Dana,  of  this  orgjan  in  the  pupa  of  a  Lepas 
from  the  Antarctic  Ocean,  1  observe  that  be  divides  my  ultimate  segment 
into  two  s^pnents. 
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pairs,  also  attached  to  their  bases,  but  directed  dorso-pos- 
teriorly,  so  that  altogether  there  are  five  pairs  of  muscles 
attached  to  the  apodemes;  their  chief  function,  I  should 
think,  was  to  draw  the  antennae  posteriorly  and  upwards 
within  the  carapace ;  but  as  the  apodemes  cannot  be  moved 
without  the  great  compound  eyes  being  likewise  moved, 
the  muscles  probably  serve  a  double  purpose.  When  the 
pupae  w^e  aUve,  I  noticed  that  their  eyes  were  constantly 
kept  in  a  state  of  vibratory  movement.  Flexor  and  ex- 
tensor muscles  are  attached  at  one  end  to  the  posterior 
margin  of  the  basal  segment,  and  at  the  other  end  to  the 
second  or  main  segment ;  other  powerful  muscles  attached 
to  this  latter  segment,  are  prolonged  by  ligaments  into  the 
disc.  In  Cryptophialus  I  observed  that  the  disc-segment 
had  a  movement  almost  like  that  of  the  wrist.  Whether 
any  muscles  enter  the  small  terminal  segment,  I  know  not. 
The  drawing  in  PI.  80,  fig.  8,  of  part  of  the  second  segment, 
of  the  third  or  disc  segment,  and  of  the  fourth  or  ultimate 
segment,  in  Lepm  austrcdia,  is,  I  think,  very  accurate.  The 
second  segment  articulates  on  the  upper  or  dorsal  surface 
of  the  disCi  and  has  the  articulation  on  one  side  constricted 
and  formed  of  thin  and  flexible  membrane ;  the  little  ter- 
minal  segment,  which  is  turned  outwards  at  right  angles, 
also,  articulates  on  the  disc.  That  the  disc  forms  a  true 
segment  is  shown  clearly  in  Cryptophialus  (PL  24,  fig.  18), 
where  the  articulation  with  the  second  segment  is  not  in 
such  close  contact.  The  disc  is  either  circular,  as  in  Lepas, 
or  hoof-shaped,  as  in  Ibla:  in  B.  balanoides  the  disc  is 
rather  hollowed  out  on  the  inner  side.  It  has  the  power 
of  adhering  even  to  so  smooth  a  substance  as  glass,  placed 
vertically.  It  is  surrounded  by  a  rim  of  transparent  mem- 
brane. On  the  hinder  margin  some  spines  arise  from  the 
central  and  more  opaque  part :  in  Lepaa  australis,  there  are 
no  less  than  seven  of  these  spines  (fig.  8) :  in  Conchodernia 
virgata  there  are  only  four,  in  ScalpeUum  and  Ibla  only 
one.  When  the  disc  is  placed  on  the  surface  of  attachment, 
these  spines  lie  parallel  to  it.  The  middle  part  of  the  disc 
is,  almost  always,  nearly  opaque ;  and  in  tracing  the  cement- 
ducts  from  within  the  body  of  the  pupa,  or  of  the  young 
Cirripede,  I  in  many  cases   traced  them  as  far  as  this 
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point,  but  here  lost  them.  From  this  same  obscure  cen- 
tral part  of  the  disc,  in  most,  if  not  in  all  species  of  the 
Lepadidse,  spokes  radiate,  which  sometimes  are  branched, 
and  are  not  regular,  not  always  even  resembling  each  other 
on  the  opposite  sides  of  the  same  individual.  Round  the 
proper  membranous  border  of  the  disc,  a  second  one  may  be 
observed  (fig.  8,jk?),  which  differs  in  shape  and  extent  in 
different  specimens :  under  favorable  circumstances,  and 
very  high  powers,  it  may  be  seen  to  have  a  reticulated 
structure,  and  to  be  of  a  very  pale  brown  colour ;  towards 
the  exterior  margin,  the  reticulations  become  finer,  and  are 
blended  together  and  lost ;  on  the  inner  margin,  the  sub- 
stance forming  this  membrane  may  be  seen  to  come  out  of 
the  spokes.  This  substance  is  the  cement,  which  has  the 
power  of  adhering  to  whatever  substance  it  grows  against ; 
and  thus  the  disc  of  each  antenna  becomes  cemented  down, 
and  soon  both  the  antennae  are  surrounded  by  a  common 
border  of  cement,  which  gradually  increases,  after  the  meta- 
morphosis, in  extent.  Occasionally  the  cement  forms  little 
projections,  like  short  spines,  on  the  edges  opposite  to  the 
orifices  of  the  spokes. 

The  small  terminal  segment  usually  bears  on  its  truncated 
extremity  six  spines,  some  of  which  are  occasionally  hooked ; 
in  Scalpellum,  two  spines,  rather  longer  than  the  others,  are 
borne  on  a  step  some  way  down  on  the  inner  side  of  this  seg- 
ment ;  but  in  Lepas,  two  spines  (fig.  8),  very  much  longer 
than  the  others,  arise  from  the  outer  corner  of  the  extremity. 
These  two  are  very  different  from  the  other  four  borne  by 
this  segment,  or  indeed  any  other  spines  on  the  body;  for 
they  are  quite  flexible,  and  are  furnished  with  a  double  row 
of  very  long,  straight,  excessively  fine  hairs,  which  seem  to  be 
articulated  on  them — the  whole  presenting  a  very  beautiful 
appearance.  These  spines  are  of  considerable  length,  and  in 
Conchoderma  virgata  they  even  equal  in  length  the  whole 
antenna.  I  can  hardly  doubt  that  these  beautiful,  plumose, 
flexible  spines,  into  the  thick  bases  of  which  the  coloured 
corium  could  sometimes  be  seen  to  enter,  serve  as  feelers. 
Owing  to  the  facts  immediately  to  be  mentioned,  I  erro- 
neously stated,  in  my  former  volume,  that  there  were  three 
long  spines. 
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In  three  species  of  Lepas,  in  Dic/ielaspts^  fFarmciii,  and 
in  Scalpellum  Feronii,  after  having  torn  the  lately-cemented 
antennae  from  the  surface  of  attachment,  I  observed  pro- 
ceeding from  the  end  of  the  terminal  segment,  from  be- 
tween the  above  two  groups  of  spines,  what  appeared  to  be 
a  long  narrow  ribbon  with  its  end  torn  off;  and  which, 
in  the  case  of  Zepas  australts,  I  fancied  was  one  of  the 
plumose,  long,  flexible  spines  ripped  open.     But  now  that 
I  have  examined  some  of  the  pupae  of  this  species  before 
their  attachment,  I  find  (as  represented  in  PL  30,  fig.  8,  v') 
a  flattened  tube,  ending  in  a  blunt  point,  and  having  a 
peculiar  ringed  structure.   I  have  noticed  similar  appendages 
to  the  antennae  of  specimens  just  attached  of  Lepas  anatifera. 
In  the  Dichelaspis  and  the  Scalpellum,  the  tube  was  very 
long,  and  seemed,  from  its  torn  appearance,  to  have  been 
firmly  attached  to  the  supporting  surface.     In  both  these 
cases,    the  tube  came   out  from  within   another   slightly 
larger  tube,  which  had  been  broken  off  close  to  the  ex- 
tremity of  the  terminal  segment  of  the  antenna.     In  the 
case  of  the  Lepas  anatifera,  the  tube  expanded  a  little  after 
leaving  the  antenna.     In  the  Dichelaspis,  it  had  exactly  the 
same  diameter  as  the  cement-duct,  which  could  be  clearly 
distinguished  within  the  two  lower  segments.     From  these 
several  facts,  and  from  the  peculiar  appearance  of  the  tube 
itself,  I  believe  it  to  be  a  tube  of  cement-tissue  which  thus, 
sometimes  even  before  the  pupa  is  attached,  independently 
grows  outwards.     That  the  cement-tissue  can  grow  out- 
wards and  assume  definite  forms,  we  know  from  the  singu- 
lar case  oi  Lepas  fascicidariSy  in  which  the  cement  pi^oceeding 
from  several  apertures,  forms  a  vesicular  float  round  the  pe- 
duncle of  not  only  a  single  individual,  but  often  of  a  group 
of  specimens :  we  shall  presently  find  a  somewhat  analogous 
fact  in  the  case  of  Coronula.     It  is  possible  that  this  tube, 
proceeding  from  the  extremity  of  the  antenna,  may  be  the 
channel  through  which  cement  continues  to  be  poured  forth 
during  the  continued  growth  of  the  above  Cirripedes;  and 
the  manner  in  which  this  is  effected,  considering  how  firmly 
the  end  of  the  peduncle  is  cemented  down,  has  always 
appeared   to  me  a  difficulty.     In   those  pupae  of  Lepas 
australis,  which  I  caught  swimming  about  unattached,  it  is 
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surprising  that  the  disc  should  have  been  edged  with  cement, 
and  that  a  tube,  similarly  formed,  should  have  grown  out 
of  the  idtimate  segment:  it  shows,  I  presume,  that  the 
cement-tissue  will  grow  out,  whether  or  no  the  pupa  has 
succeeded  in  finding  a  proper  object  for  attachment.  Lastly, 
I  have  felt  some  surprise,  in  two  or  three  instances  in  ob- 
serving some  dark  purple  pigment-cells,  like  those  in  the 
corium,  within  the*terminal  tube  of  cement;  and  likewise 
within  the  spokes  of  cement  in  the  disc  :  this  is  the  only  fact 
which  causes  me  the  least  doubt,  whether  I  have  rightly  de- 
termined the  nature  of  the  terminal  tube,  as  wholly  formed  of 
cement  tissue;  or  whether  it  may  not  be  covered  by  an  outer 
integument,  itself  lined  by  true  corium,  coloured  purple. 

Finally,  I  may  add,  that,  excepting  in  small  details,  the 
prehensile  antennae  present  no  difference  throughout  the 
Order :  I  have  minutely  examined  them  in  several  genera  of 
the  LepadidaD ;  and  in  the  Balanidae,  I  have  seen  them  in  Co- 
ronula,  and  in  several  species  of  Balanus.  In  B.  balanoides 
I  have  examined  them  carefully;  they  are  smaller  and  thicker 
than  in  Lepas;  with  the  second  or  main  segment  bowed 
outwards,  carrying  its  usual  single  spine;  with  the  disc 
excised  on  its  inner  margin  and  apparently  without  the 
spoke-like  vessels  for  the  cement;  and  with  the  ultimate 
segment  proportionably  longer,  and  carrying,  I  believe,  six 
spines,  of  which  two  appeared  to  be  longer  and  more 
flexible  than  the  other  four  shorter  and  somewhat  hooked 
spines.  In  Corontda  balanaris^  also,  the  terminal  segment 
is,  proportionably  to  the  others,  of  large  size.  Not  only 
throughout  the  order,  but  throughout  the  whole  Class,  the 
antennae  are  singularly  uniform  in  structure,  as  will  be  seen, 
when  the  last  two  orders  are  described. 

1^68. — These  present  no  difference,  except  in  size, 
throughout  the  class ;  and  have  been  sufficiently  described 
in  my  former  volume.  The  true  basal  segments  of  the  an- 
tennae (incorrectly  designated  formerly  as  sternal  plates  or 
segments)  are  separated  from  each  other  by  a  deep  fold ; 
and  are  separated  from  the  edges  of  the  carapace  on  each 
side  by  a  crest  and  slight  fold  (PI.  30,  fig.  7,  c;  and  4); 
these  folds  and  crests  die  out  posteriorly,  and  disappear. 
The  hinder,  rounded  margins  of  the  basal  segments  are 
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inflected  inwards,  and  their  comers  are  produced  far  up  into 
the  body,  thus  forming  the  curious  UU-like  apodemes. 
These  apodemes  exist  throughout  the  whole  class ;  and  the 
outer  arms  always  carry  the  great  compound  eyes.  I 
noticed,  in  Lepas  pectinaia^  that  the  two  middle  arms  are 
proportionably  longer  than  in  Z.  australis.  Owing  to  the 
presence  of  these  apodemes,  and  to  certain  coloured  marks 
on  the  adjoining  corium,  the  eyes,  thotigh  inclosed  fairly 
within  the  carapace,  yet  deceptively  appear  pedunculated, 
so  that  even  J.  Vaughan  Thompson  was  thus  deceived. 
I  have  already  described  the  several  muscles  attached  to  these 
apodemes,  and  the  constant  vibratory  movement  of  the  eyes. 
Whilst  the  pupa  remains  a  freely  swimming  animal,  the 
eyes  are  included,  not  only  within  the  shell  or  carapace,  but 
(as  would  naturally  happen)  within  the  corium  or  true  skin 
lining  the  carapace ;  but  after  the  pupa  has  become  attached, 
preparatory  to  its  final  metamorphosis  (in  the  state  repre- 
sented at  PL  30,  fig.  2.)>  not  only  are  the  muscles,  as  before 
remarked,  which  are  attached  to  the  apodemes,  absorbed, 
but  so  is  the  corium  investing  the  apodemes  and  the  imme- 
diately adjoining  parts  of  the  carapace.  Hence  it  comes 
that  the  new  corium  of  the  young  Cirripede  within,  is  formed 
in  a  deep  transverse  fold  across  the  whole  lower  half  of  the 
animal,  and  the  apodemes  with  the  eyes  are  thus,  as  it  were, 
rejected  from  within  the  corium,  though  still  remaining 
within  the  carapace.  Consequently  in  this  final  stage,  the 
eyes  and  apodemes  are  very  conspicuous  from  the  outside, 
being  seen  only  through  the  transparent  carapace.  I  pre- 
sume that  the  eyes  at  this  period  have  become  functionless, 
with  the  optic  nerve  divided  and  absorbed.  The  eyes, 
apodemes,  and  carapace  soon  afterwards  are  all  moulted 
together. 

The  eyes  of  Cirripedes  certainly  undergo  a  remarkable 
series  of  changes :  in  the  larvae  in  the  first  stage,  there  is  a 
single  eye,  perhaps  formed  by  the  confluence  of  two  eyes, 
occupying  the  normal  position  in  the  front  of  the  head :  in  the 
second  stage,  according  to  Burmeister,  the  eye  has  become 
double,  but  the  two  are  as  yet  simple ;  they  are  now  situated 
posteriorly  to  the  second  pair  of  antennae :  in  the  third  or 
pupal  sta^e,  they  remain  in  the  same  situation,  but  have 
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become  compound,  of  great  size,  and  are  attached  to  the 
apodemes  of  the  antennae :  in  the  matnre  and  fourth  stage, 
they  have  moved  someway  posteriorly,  and  again  have  be- 
come simple,  of  minute  size,  and  are  either  confluent,  as  in 
the  LepadidaB,  or  tolerably  far  apart,  as  in  the  Balanidse.  It 
must  not  be  supposed  that  the  eye  of  the  mature  Cirripede 
is  metamorphosed  from  the  eye  of  the  pupa,  for  such  is  not 
the  case ;  the  new  eyes  and  old  eyes  being  formed  someway 
apart,  and  frequently  both  can  be  seen  within  the  pupa  (as 
in  Alcippe,  PL  23,  fig.  1 6)  at  the  same  time.  It  is  scarcely 
possible  that  the  eye  of  the  larva  in  the  first  stage,  can  be 
changed  into  the  double  eyes  of  the  second  stage ;  though 
these  latter  may  possible  be  multiplied  into  the  eyes  of  the 
pupa,  as  both  continue  to  occupy  nearly  the  same  position.  * 
Mouthy  thorax^  limbs,  abdomen. — I  have  nothing  to  add 
regarding  the  mouth,  except  to  confirm  my  former  account ; 
viz.,  that  it  is  functionless,  consisting  merely  of  crests, 
which  project  inwardly  between  the  gnathites  of  the  young 
Cirripede,  and  of  a  shrivelled  closed  tube  representing  the 
oesophagus.  In  fact  the  mouth  is  a  model  of  the  outside 
of  the  mouth  of  the  young  Cirripede.  I  may  remark  that 
some  little  way  beneath  the  membrane  answering  to  the 
labrum,  a  pair  of  ligamentous  apodemes,  the  use  of  which  I 
do  not  know,  sUghtly  penetrate  the  body.  The  degree  of 
prominence  of  the  mouth  varies,  but  it  is  far  less  than  in  the 
mature  animal.  On  the  limbs  I  have  nothing  particular  to 
add :  the  drawing  of  the  first  pair  of  legs  (PL  30,  fig.  6)  is, 
I  think,  very  accurate :  I  observed  all  the  spines  here  figured, 
on  the  corresponding  leg  of  the  pupa  of  Balanua  Hameri. 
The  five  posterior  pairs  of  legs  differ  only  in  the  outer 
ramus  having  five  plumose  spines,  instead  of  four,  and  one 
short  simple  spine  at  the  exterior  angle,  making  six  alto- 


*  Zenker,  in  his  'Physiological  Kemarks  on  the  Daphnidas,'  (' Joornal  of  the 
Microscopical  Society/  1853,  p.  274),  speaks  of  a  *' tripartite  azygous  eye" 
as  common  amongst  Crustacea,  and  as  occurring  "in  conjunction  with  the 
aggresated  eyes  in  Artemia,  Argulus,  &c. ;  but  as  appearing  regularly  in  all  the 
Branaiiopoda  and  Siphonostomata  as  the  earlM  visual  organ.  Hence  I  con- 
dude  that  this  azygous  eye  is  the  homologue  of  that  single  eye  which  appears 
in  the  earliest  larral  stage  of  Cirripedes ;  aud  that  the  compound  eyes  of  the 
drripedial  pupa,  answer  to  the  amegated  eyes  of  Artemia  and  Argulus,  &c., 
with  the  diiference,  that  m  these  Utter  genera  the  single  eye  is  retained.  See, 
also.  Von  Siebold,  ^Anatomie  Gompar^e,  tom.  i,  p.  435. 
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gether.  Th*  legs,  in  their  natural  position  (fig.  2),  have 
only  the  terminal  segments  of  their  two  rami  directed 
posteriorly ;  and  as  a  consequence  the  spine  (close  to  t  in 
fig.  5),  borne  on  the  penultimate  segment  of  the  outer 
ramus,  is  directed  in  the  same  line  with  that  segment  and 
with  the  pedicel,  namely,  anteriorly,  and  at  right  angles  to 
the  natatory  plumose  spines.  This  short  spine  acts,  I 
imagine,  as  a  defensive  weapon;  it  has  been  omitted  in 
fig.  2.  Of  the  thorax  I  need  not  give,  from  my  notes,  any 
more  details.  The  abdomen  (fig.  6)  is  similarly  constructed, 
as  far  as  I  have  seen,  throughout  the  order,  with  the  excep- 
tion of  Alcippe  (PI.  23,  fig.  17),  in  which  it  is  composed  of 
only  one  segment  instead  of  three.  In  this  genus  the  caudal 
appendages  likewise  consist  of  only  one  segment,  with 
very  short  spines.  In  the  pupa  of  Balanua  balanoides,  the 
three  spines  borne  on  each  caudal  appendage  are  very  much 
more  unequal  in  size  than  in  the  pupa  of  Zepas  australis, 
although  in  the  latter  (fig.  6)  the  inner  spine  is  considerably 
thicker  than  the  two  outer.  Whether  the  three  segments 
of  which  the  abdomen  is  composed,  are  the  three  anterior 
or  three  posterior,  of  the  normal  seven  segments,  I  know 
not :  on  the  view  that  they  are  the  three  posterior  segments, 
I  presume,  according  to  analogy,  that  the  caudal  appendages 
are  borne  on  the  penultimate  segment,  and  that  the  ultimate 
segment  is  here  quite  aborted. 

On  the  internal  viscera  I  have  nothing  to  add.  The 
cement-duct  is  represented  in  PI.  30,  fig.  2,  t',  on  the  near 
side,  running  into  the  antennae ;  and  I  repeatedly  traced  it,  for 
the  duct  is  very  strong,  as  far  as  the  disc  segment ;  at  the 
other  end  it  joins  the  cement-gland  {t)  on  the  same  side  of 
the  body.  This  cement-gland  is  proved,  by  the  clearest  series 
of  facts,  to  be  converted  into  the  incipient  ovaria  and  ovarian 
caeca.  The  cement-glands  in  the  older  pupae  could  be  traced 
as  far  as  the  caeca  of  the  stomach,  exactly  where  the  ovaria 
lie  in  the  mature  animal ;  but  in  some  young  pupae,  they 
extended  further  posteriorly,  past  the  mouth,  between  the 
outer  and  inner  membranes  of  the  overlapping  carapace. 
I  have  faintly  shown  the  course  of  the  stomach,  with  its  two 
caeca  at  the  upper  end ;  the  anus  lies  between  the  caudal 
appendages,  at  the  extremity  (above  d^)  of  the  abdomen.    At 
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this  age  there  is  no  trace  of  the  vesiculae   seminales,  so 
conspicuous  in  the  mature  Cirripede. 

Young  Cirripede^  whilst  mthin  the  pupa. — I  repeatedly 
succeeded  in  dissecting  the  young  Lepaa  australis  out 
of  the  pupa ;  and  by  the  previous  action  of  boiling  potash, 
and  by  a  strong  light,  I  was  enabled  to  make  a  camera 
sketch  (PL  30,  fig.  2)  of  the  relative  positions  of  their 
several  parts.  The  young  Cirripede  is  drawn  very  faintly, 
and  is  best  seen  by  holding  the  plate  in  the  same  position 
with  the  mature  animal,  of  which  a  section  is  given  in 
my  volume  on  the  Lepadidse,  PI.  9,  fig.  4.  I  may  just 
notice  how  complicated  are  the  membranes  in  a  longitudinal 
section  taken  at  this  period :  we  have,  1st,  beginning  at 
the  back,  the  homy  tissue  of  the  carapace  or  bivalve  shell 
of  the  pupa ;  2d,  the  primordial  valve  {z,  in  fig.  3)  of  the 
young  Cirripede ;  3d  and  4th,  two  folds  of  corium ;  5th, 
the  membrane  of  the  sack  of  the  Cirripede ;  6th,  the  mem- 
brane of  the  sack  of  the  pupa ;  7  th,  the  outer  tunic  of  the 
thorax  of  the  pupa ;  8th,  the  outer  tunic  of  the  thorax  of 
the  young  Cirripede;  9th,  the  corium  lining  the  latter 
membrane ;  and  these  nine  membranes  would  be  repeated 
on  the  opposite  side  of  the  section,  if  it  were  taken  through 
either  side  of  the  shell  or  carapace,  bordering  the  orifice. 

After  the  exuviation  of  the  outer  membranes  of  the  pupa, 
certain  pre-existing  coloured  marks  in  the  corium,  such  as 
those  round  the  eyes  and  round  the  acoustic  orifices,  along 
the  ridge  of  the  back  and  on  the  borders  of  the  orifice,  &c., 
are  still  retained  by  the  young  Cirripede,  either  temporarily 
or  permanently ;  so  that  the  correspondence  of  part  with  part 
of  the  external  surface  admits  of  no  doubt.  Moreover,  the 
three  terminal  segments  of  the  antennae  are  invariably  re- 
tained by  the  young  Cirripede,  though  in  a  functionless 
condition,  and  into  them  the  outer  membrane  of  the  body, 
and  an  important  organ,  viz.,  the  cement-ducts  are  still 
prolonged ;  hence  these  prolongations  must  be  considered  as 
aborted  antennae.  Again,  we  have  seen  that  the  mouth  of 
the  young  Cirripede  is  formed  under  the  rudimentary  mouth 
of  the  pupa,  with  the  new  oesophagus,  round  the  old  oeso- 
phagus, leading  into  the  same  alimentary  canal.  The  twenty- 
four  extreme  tips,  likewise,  of  the  six  pairs  of  biramous 
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cirri  of  the  Cirripede  are  formed  within  the  twenty-four  ex- 
tremities of  the  six  pairs  of  biramous,  natatory  legs  of  the 
pupa.  Consequently,  in  the  Cirripede  and  pupa,  thus  far, 
part  corresponds  with  part,  notwithstanding  that  new  eyes 
are  formed  posteriorly  to  the  old  eyes,  and  new  acoustic 
organs  in  a  quite  different  position  from  the  old  ones ;  but 
now  we  come  to  a  most  important  diversity  in  the  meta- 
morphosis, or  rather  to  follow  Professor  Owen,*  in  the  me- 
tagenesis, of  the  young  Cirripede.  Although,  as  just  stated, 
the  extremities  of  the  cirri  are  formed  within  the  legs  of  the 
pupa,  yet,  from  the  great  length  of  the  cirri,  they  occupy  more 
than  the  whole  of  the  thorax  of  the  pupa ;  so  that  the  thorax 
of  the  young  Cirripede  is  not  formed  within  the  pre-existing 
thorax  of  the  pupa,  but  within  that  part  of  the  pupa,  (homolo- 
gically  a  portion  of  the  first  three  cephalic  segments),  which 
lies  anteriorly  to  the  thorax.  As  a  consequence  of  this,  the 
pedicels  and  lower  portions  of  the  cirri^  the  segments  of  the 
thorax  and  its  dorsal  surface,  all  come  to  occupy  a  position 
at  nearly  right  angles  to  that  of  the  corresponding  parts  in 
the  pupa :  this  is  shown  in  PI.  30,  fig.  2.  And  as  a  further 
consequence,  (and  this  is  the  more  important  point),  the 
sack,  which  both  in  the  young  Cirripede  and  pupa  is 
formed  by  the  overhanging  and  produced  portion  of  the 
carapace,  and  which  is  internally  lined  by  a  reduplication  of 
the  membrane  of  the  thorax^  is  necessarily,  owing  to  the 
changed  position  of  the  thorax,  altered  in  extent  and  carried 
much  further ;  namely,  from  extending  merely  parallel  to 
the  longitudinal  axis  of  the  pupa  (from  b  to  b')^  it  is  now  in 
the  young  Cirripede,  in  addition,  carried  (to  %')  almost  quite 
across  the  inside  of  the  animal.  Hence  it  comes  that  the 
young  Cirripede  is^  as  I  have  said  in  my  former  volume, 
internally  almost  intersected ;  and  its  body  remains  attached 
only  by  a  small  space,  (see  the  broken  line,  round  a  and  b 
in  PI.  25,  fig.  1,  of  a  Balanus  with  the  shell,  &c.,  removed 
from  one  side),  to  the  sternal  or  ventral,  inner  surface  of  the 
carapace, — ^the  carapace  being  modified  either  into  the  capi- 
tulum  and  peduncle,  or  into  the  shell  with  its  operculum 
and  basis.     As  a  still  further  consequence  of  this  change  of 

*  'Parthenogenesis/  pp.  IS  and  36. 
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position  of  the  body  of  the  young  Cirripede  within  the  body 
of  the  pupa,  the  aUmentary  canal  becomes  shortened  to  fully 
half  its  former  length.  At  the  same  time,  the  interspace 
between  the  mouth  and  first  pair  of  legs  of  the  pupa,  (con- 
sisting of  the  seventh  and  eighth  segments  of  the  archetype), 
is  quite  lost  in  the  Cirripede  by  coalescence.  The  final  cause 
of  the  thorax  of  the  young  Cirripede  not  being  developed 
within  the  thorax  of  the  pupa,  probably  is,  that  the  cirri 
may  be  formed  of  considerable  length,  so  as  to  be  imme- 
diately enabled  to  seize  prey ;  and  that  the  thorax,  which 
supports  the  cirri  (and  this  probably  is  even  more  important) 
should  be  as  free  as  possible  within  the  sack,  so  as  to  aid 
the  captorial  action  of  the  cirri. 

After  these  remarks,  more  especially  with  regard  to  the 
formation  of  the  sack,  if  any  one  will  look  at  the  sectional 
drawing  of  a  pedunculated  Cirripede  in  my  former  volume, 
or  of  a  sessile  Cirripede  (PI.  25,  fig.  1)  in  this  present  volume, 
in  which  latter  the  shell  adds  to  the  complexity,  he  will  per- 
ceive the  cause  of  the  extreme  difficulty  in  understanding  the 
relative  position  of  the  parts  throughout  the  whole  class. 
Even  after  I  had  discovered  that  the  prehensile  antennae  of 
the  pupa  might  always  be  found  in  the  centre  of  the  basis 
or  surface  of  attachment,  and  which  fact,  it  might  have  been 
thought,  should  have  convinced  me  that  this  was  the  ante- 
rior end  of  the  whole  animal,  yet  still  I  fancied  that  the 
prominent  mouth  represented  the  entire  head,  and  that 
the  shell  was  something  quite  distinct.  It  is  clear  that 
others  have  been  equally  perplexed ;  for  that  which  is  the 
anterior  end  in  the  eyes  of  one  naturalist,  is  the  posterior 
end  in  the  eyes  of  another ;  so  with  the  dorsal  and  ventral 
surfaces :  one  naturalist  considers  the  peduncle  of  the  Lepas 
as  the  abdomen ;  another  considers  it  as  a  pair  of  metamor- 
phosed, thoracic  limbs,  &c. !  The  probable  position  of  the 
segments  of  the  body  of  a  mature  Cirripede,  in  relation  to 
the  three  anterior  cephalic  segments,  or  carapace,  is  shown 
in  the  diagram  (PI.  25,  fig.  6)  of  the  supposed  position  of  the 
mature  Proteolepas  within  its  pupal  envelopes.  Here,  in 
the  diagram,  the  two  segments  immediately  succeeding  the 
mouth  (c),  which  are  the^seventh  and  eighth  of  the  archetype, 
(for  the  mouth  consists' of  three  segments,  and  all  in  front 
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of  the  mouth  of  three  other  segments),  have  come  to  ad- 
here by  their  dorsal  surfaces  to  the  internal  surface  of  the 
carapace, — that  is,  of  the  first  three  segments,  which  ought 
of  course  to  have  stood  quite  in  advance  of  these  tviro  seg- 
ments, and  these  two  segments  again  ought  to  have  stood 
in  advance  of  the  mouth.  The  mouth  is  directed  pos- 
teriorly, instead  of  from  the  body ;  and  the  three  segments 
of  which  it  is  formed  (closed  at  their  anterior  end  by  the 
labrum),  and  are  very  small  compared  to  the  relatively  mon- 
strously great,  three  anterior  cephalic  segments,  composing 
the  carapace.  To  place  the  segments  of  the  body  of  Pro- 
teolepas  in  proper  sequence,  in  respect  to  those  of  the  cara- 
pace, and  in  accordance  with  the  sequence  of  the  archetype 
Crustacean,  it  would  be  necessary,  by  seizing  the  extremity 
of  the  abdomen  (a),  to  tear  the  two  segments  succeeding 
the  mouth  from  their  dorsal  attachment,  as  far  back  as  the 
basal  margin  of  the  labrum ;  and  then  pull  them  till  they 
stood  posteriorly  to  (or  in  the  diagram,  above)  the  mouth ; 
which  latter  part  would,  by  the  same  movement,  be  made 
to  project  out  at  right  angles  to  the  ventral  surface,  and 
would  then  be  preceded  only  by  the  first  three,  great,  con- 
fluent segments  of  the  head,  which  being  produced  back- 
wards, form  the  carapace.  All  that  has  just  been  said  on  the 
position,  in  Proteolepas,  of  the  segments  of  the  body  in  rela- 
tion to  those  forming  the  carapace,  I  believe  to  be  applicable 
to  all  ordinary  Cirripedes,  with  this  difference,  that  in  the 
latter,  after  the  metamorphosis,  the  two  segments  succeed- 
ing the  mouth  quite  disappear  on  the  ventral  surface,  and 
dorsally  are  either  aborted  or  have  coalesced  with  the  ad- 
joining segments. 

When  the  due  time  for  the  act  of  metamorphosis  has 
arrived,  the  pupal  carapace  splits  along  the  dorsal  ridge,  and 
is  cast  off*,  together  with  the  acoustic  sacks,  the  basal  seg- 
ments of  the  two  antennse,  and  the  great,  black,  compound 
eyes,  hanging  to  the  UU-like  apodemes.  The  three  terminal 
segments  of  the  antennae  invariably  remain  cemented  to 
the  surface  of  attachment.  The  exuviae  usually  continue 
for  a  time  united  to  the  cemented  antennae,  but  are  finally 
washed  away.     Besides  the  split  along  the  dorsal  ridge,  the 
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carapace  separates,  all  round  the  orifice,  from  the  delicate 
tunic  lining  the  sack  and  investing  the  thorax  and  natatory 
legs  of  the  pupa ;  for  these  membranes  are  not  moulted  for 
some  considerable  time  afterwards.  Hence  all  these  inner 
parts  retain  for  a  period  the  appearance  and  structure  of  the 
natatory  pupa,  whilst  the  exterior  resembles,  in  every  respect, 
a  fixed  and  perfect  Cirripede. 

In  my  former  volume,  I  have  insisted  on  the  important 
and  curious  results  which  ensue  from  the  eye-apodemes 
penetrating  so  deeply  into  the  body  (see  PI.  30,  fig' 7,  in 
which  the  proportions  are  more  correct  than  in  fig.  2),  with 
the  eyes  attached  exteriorly  to  their  .outer  arms ;  for  as  these 
apodemes  have  to  be  ejected,  the  external  membrane  of  the 
young  Cirripede  (PI.  30,  fig.  2)  has  to  be  formed  in  a  deep 
fold  or  arch  over  them,  and  consequently  the  membrane  on 
the  sternal  surface  is  formed  considerably  longer  than  on 
the  dorsal  surface.  From  this  it  follows,  when  all  the  mem- 
branes are  free  and  are  stretched  fully  out  after  the  moult, 
that  the  whole  animal,  posteriorly  to  the  cemen  ted-down 
siuface,  turns  vertically  up,  and  assumes  its  normal  position 
at  right  angles  to  the  surface  of  attachment,  and  to  that 
which  it  held  in  its  pupal  condition  ;  for  the  pupa  always  ad- 
heres vdth  its  sternal  surface  parallel  to  the  surface  of  attach- 
ment. A  young  Lepas,  which  has  just  moulted  its  pupal 
carapace,  and  has  assumed  its  proper  vertical  position,  with 
the  cemented  antennae  and  the  surface  of  attachment  remain- 
ing as  before,  is  shown  at  fig.  3,  but  is  drawn  on  a  smaller 
scale  than  the  pupa  fig.  2,  out  of  which  it  may  be  supposed 
to  have  been  excluded.  In  this  fig.  3,  it  may  be  observed 
that  the  natatory  legs  and  caudal  appendages  of  the  pupa 
have  not  as  yet  been  moulted.  The  fact  of  the  stretching 
out,  in  the  young  CiiTipede,  of  the  fold  of  membrane,  which 
in  pupa,  just  before  the  metamorphosis  passes  over  the 
apodemes  and  eyes,  is  well  shown  by  three  darkly-coloured 
bands  in  the  corium,  which  in  the  pupa  are  curled,  but  after 
the  moult,  are  stretched  straight  out  on  the  peduncle  of  the 
young  Lepas. 

The  pupa,  and  consequently  the  young  Cirripede,  from 
being  attached  at  first  by  the  antennae,  does  not  adhere  by  the 
actud  anterior  extremity,  but  by  the  sternal  surface  near  it ; 
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the  anterior  extremity^  however,  soon  becomes  cemented 
down,  and  afterwards,  in  ordinary  cases,  ceases  to  grow. 
In  Cryptophialus,  however,  and  in  certain  genera  of  the 
LepadidsB,  as  Alcippe^  Litbotrya,  and  Anelasma,  the  anterior 
or  basal  extremity  does  continue  to  grow,  and  is  not  cemented 
down,  and  therefore  comes  to  be  prolonged  beyond  the  ori- 
ginal point  of  attachment;  in  order  to  allow  of  this,  the 
smface  to  which  the  Cirripede  is  attached  has  to  yield,  appa- 
rently simply  to  the  pressure  exerted  in  the  case  of  Anelasma, 
but  in  the  three  other  genera,  to  the  rasping  action  of  the 
roughened  surface  of  the  extremity  of  the  peduncle. 

When  after  a  period  the  pupal  membranes  of  the  sack, 
thorax,  and  natatory  legs  are  moulted,  the  cirri  of  the 
young  Cirripede  are  curled  up,  and  its  thorax  is  raised 
towards  the  orifice,  and  we  have  the  animal  in  its  ordinary 
position,  and  perfect  with  the  exception  of  a  few  parts  to 
be  further  developed  or  modified.  For,  instead  of  calcareous 
valves,  we  have  at  this  period  only  the  so-called  primordial 
valves,  composed  of  chitine;  and  in  the  case  of  Lepa% 
auatralis,  some  minute  spines  and  some  coloured  marks  on 
the  peduncle,  which  soon  disappear.  The  muscles,  which 
enter  the  three  terminal  segments  of  the  antennae  in  the 
pupa,  have  to  be  absorbed  and  converted  into  ligamentous 
threads.  In  Lepas,  the  labnun  has  to  become  buUate ;  and 
the  caeca  have  to  increase  in  number  round  the  upper  end 
of  the  stomach,  and  their  dark  colour  and  that  of  the  whole 
alimentary  canal  has  to  disappear  or  be  much  weakened. 
The  filamentary  appendages  at  the  bases  of  the  cirri,  which 
generally  contain  some  of  the  testes,  have  to  be  developed. 
The  probosciformed  penis,  which  at  first  equals  only  the 
pedicels  of  the  posterior  cirri  in  length,  and  is  apparently 
imperforate,  has  to  increase  greatly  in  length.  The  testes 
and  vesiculse  seminales  have  to  be  formed.  And  lastly,  and 
this  is  a  more  important  point,  the  two  gut-formed  cement- 
glands  (or  incipient  ovaria,  /,  fig.  2,  PI.  30)  which,  at  the 
period  of  the  moulting  of  the  carapace  and  eye-apodemes, 
and  when  the  whole  animal  was  upturned,  came  to  occupy, 
together  with  the  cement-ducts  (^),  their  normal  position, 
f .  e.  nearly  parallel  to  the  sternal  surface,  now  undergo  fur- 
ther changes.     Their  upper  and  posterior  ends  lying  near 
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the  caeca  of  the  stomach,  increase  in  size,  but  retain  nearly 
the  same  character,  and  thus  form  the  two  true  ovaria ;  their 
middle  parts  become  emptied  of  their  cellular  contents,  and 
are  converted  into  the  two  simple  ovarian  tubes ;  and  their 
lower  ends  branch  out,  inosculate,  and  form  the  inextricable 
mass  of  ovarian  tubes  and  caeca.  The  points  of  junction 
on  each  side  between  the  two  cement-ducts  and  the  newly 
branched  ovarian  tubes,  become  now  developed  into  the 
two  cement-glands.  The  cement-ducts,  which  continue 
throughout  life  growing,  either  still  enter  the  old  antennae 
and  there  pour  out  the  cement-tissue,  or  they  pour  it  out 
through  special  orifices  formed  for  this  purpose  in  the  lower 
part  of  the  peduncle.  The  changes,  supervening  during 
the  metamorphosis,  in  the  ovaria  and  in  the  cementing 
apparatus,  here  described,  I  have  no  doubt  are  general 
throughout  the  Order. 

I  have  above  alluded  to  the  primordial  valves ;  these  are 
beautiful  objects  when  viewed  under  a  high  power :  they 
are  composed  of  chitine  without  a  trace  of  calcareous  matter, 
but  prefigure  in  shape,  size,  and  direction  of  growth,  the 
shelly  valves  soon  to  be  formed  under  and  round  them. 
They  are  composed  of  an  outer  membrane,  with  its  mar- 
gins separated  by  yellow  thickened  rims  from  the  mem- 
brane uniting  the  several  primordial  valves  together;  and 
this  outer  membrane  is  underlaid  by  a  single  layer  of 
generally  hexagonal,  thickish  cells  (PL  30,  fig.  3  a),  varying 
from  JSgth  of  an  inch  in  diameter.  These  cells  seem  to 
contain  a  nucleus;  and  they  are  at  first  separated  from  eacli 
other  by  clear  interspaces.  If  a  specimen  be  taken,  only 
a  little  before  the  formation  of  the  calcareous  valves,  one 
or  more  layers  of  membrane,  marked  by  an  hexagonal  reti- 
culation, can  be  separated  from  the  lower  surface  of  the 
main  hexagonal  network.  It  is  a  singular  fact,  that  in 
those  genera  in  which  there  are  several  valves,  the  primor- 
dial valves  occur  only  on  five,  namely,  on  the  two  scuta, 
two  terga,  and  the  carina ;  and  these  are  the  most  persis* 
tent  valves  in  the  several  genera*  The  other  valves  are 
prefigured  only  by  brownish  membrane,  without  the  hexa* 
gonal  tissue.  In  the  mature  LepaSy  the  membrane  con* 
necting  the  several  shelly  valves  is  not  moulted,  but  dis* 
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integrates ;  in  the  primordial  valves,  however,  which  stand 
far  separate  from  each  other,  this  membrane  is  moulted ; 
and  immediately  after  the  first  moult,  the  first  layer  of  shell 
appears  under  and  a  little  way  beyond  each  primordial 
valve;  shelly  matter  likewise  appears,  at  least  in  some  cases, 
between  the  cells  of  the  hexagonal  tissue.  The  young  shelly 
valves  are  connected  together,  at  each  successive  moult,  by 
narrower  strips  of  membrane,  till,  in  the  case  of  Lepas,  the 
valves  when  mature  come  to  touch  each  other  (Lepadidae, 
PI.  1,  fig.  5).  The  primordial  valves  are  often  preserved 
for  a  long  time  on  the  umbones,  or  centres  of  growth 
of  the  five  valves,  on  which  they  occur,  in  the  same  manner 
as  the  larva-shell  is  sometimes  preserved  on  the  apex  of 
certain  spiral  molluscs.  Had  not  Cirripedes  gone  through 
so  many  and  such  complicated  metamorphoses,  this  last 
state,  when  furnished  only  with  primordial  valves  and  with 
several  internal  organs  only  partially  or  not  at  all  developed, 
would  have  deserved  to  have  ranked  as  a  special  stage,  and 
not  as  merely  subordinate  to  the  last  or  pupal  condition. 

In  the  BalanidsB,  or  sessile  Cirripedes,  the  young  animal, 
immediately  after  the  metamorphosis,  or  still  better  if  dis- 
sected out  of  the  pupal  carapace,  as  I  succeeded  in  doing 
with  Balanus  balanoides^  may  be  said  to  be  pedunculated ; 
for  it  is  attached  by  a  little  disc  of  cement  closely  sur- 
rounding the  antennae,  the  rest  of  the  membranous  basis 
forming  an  almost  semi-globular,  flexible  peduncle.  The 
valves,  at  this  the  earliest  period^  are  all  membranous,  and 
do  not  overlap  each  other.  In  the  Balaninae  they  do  not 
present  the  peculiar  structure  of  the  primordial  valves  of  the 
Lepadidae ;  but  in  the  Chthamalinaa,  in  Chthamalus,  I  saw 
traces  of  this  structure.  Calcareous  valves  are  soon  formed 
under  the  membranous  valves.  The  opercular  valves,  at 
this  early  period,  are  much  larger  than  the  valves  or  com- 
partments of  the  shell,  which  are  only  four  in  number, 
for  the  carino-lateral  compartments  are  not  yet  formed. 
The  compartments  from  the  first  are  surprisingly  strong, 
and  have  their  alae  already  formed  and  overlapped  by  the 
adjoining  compartments ;  but  of  the  radii  there  is  as  yet  no 
trace.  The  four  compartments  form  a  narrow  but  nearly 
circular  hoop,  which,  from  its  relatively  large   diameter^ 
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tends  to  draw  down  the  upper  or  posterior  end  of  the 
animal,  now  forming  the  opercular  valves;  and  as  the 
basis  soon  becomes  throughout  cemented  to  the  surface 
of  attachment,  the  young  Cirripede  is  much  depressed. 
Soon  the  opercular  valves  are  drawn  a  little  way  down 
within  the  shell,  becoming  attached  to  the  sheath,  instead 
of,  as  at  first,  to  the  very  summits  of  the  compartments.  In 
regard  to  the  changes  which  take  place  in  the  shell,  in  tlie 
number  of  the  segments  in  the  cirri,  and  in  the  number  of 
spines  borne  on  these  segments,  &c.,  during  the  continued 
growth  of  th6  animal,  as  they  are  chiefly  important  for  the 
identification  of  the  species,  I  will  here  refer  to  a  discussion 
on  this  subject  under  the  head  of  the  Genus  Balanus. 

On  the  Homologies  of  the  Carapace  and  Shelly  Valves, — 
In  the  pupa,  the  carapace  is  produced,  not  only  posteriorly, 
but  anteriorly,  so  as  to  cover  the  entire  animal,  with  the 
exception  of  a  narrow  sternal  surface  (PL  30,  fig.  4) ;  in 
front  it  is  notched,  where  the  sternal  surface  terminates, 
and  from  this  notch  a  faint  line  runs  along  the  dorsal  sur« 
face,  separating  its  tergal  elements.  In  the  young  Cirri- 
pede, after  the  metamorphosis,  there  is  no  trace  of  this 
medial  dorsal  suture,  or  of  the  wider  sternal  surface. 
Looking  at  the  several  genera  of  the  Lepadidae,  the  ex- 
ternal covering  of  the  whole  peduncle  and  capitulum  is  so 
continuous  and  of  so  uniform  a  nature,  that  I  think  we 
must  consider  the  whole  as  a  carapace,  of  which  the  sternal 
borders  have  become  completely  confluent ;  formerly  I  was 
inclined  to  look  at  the  capitulum  alone  as  formed  by  the 
carapace,  and  at  the  peduncle  as  being  composed  of  the 
two  or  three  anterior  cephalic  segments,  cased  only  by  their 
own  integuments.  As  far  as  can  be  discerned,  the  cara- 
pace in  the  pupa,  and  consequently  in  the  Cirripede,  con- 
sists only  of  the  tergal  elements  of  the  segments ;  and  this 
seems  likewise  to  be  the  case  with  the  carapace  of  the 
Podophthalmia.  Until  lately,*  Prof.  Milne  Edwards  doubted 
whether  the  carapace  in  the  higher  Crustaceans  (to  which 
I  believe  the  carapace  of  Cirripedes  must  be  compared)  was 
formed  by  the  backward  production  of  the  third  segment, 

*  Compare  '  Histoire  Natnrelle  des  Crostaces,'  torn,  i,  p.  27,  with  '  Annates 
des  Sciences  Nat.,'  3d  series,  torn,  xvi,  1851,  p.  233. 


132  BALANIDJB. 

which  bears  the  second  pair  of  antennae^  or  of  the  fourth^ 
i.e.  the  mandibular  segment;  but  from  the  distribution  of  the 
nerves^  he  now  argues  that  it  must  mainly  belong  to  the 
third  segment.  In  Cirripedes,  the  course  of  the  nerves  leads 
to  the  same  conclusion ;  for  the  whole  shell,  sack,  and  pe- 
duncle are  supplied  with  nerves  proceeding  from  the  com- 
pounded ganglion^  which  belongs  to  the  second  and  third 
cephaUc  segments.* 

The  whole  of  the  head  in  front  of  the  mouth,  together 
with  the  carapace,  is,  as  we  know,  formed  of  three  seg- 
ments ;  and  each  of  these  segments,  homologically,  ought 
to  consist  of  eight  elements ;  I  recall  to  mind  these  facts, 
inasmuch  as  the  transverse  separation  between  the  peduncle 
and  capitulum  in  the  Lepadidae,  and  between  the  basis,  the 
shell,  and  the  opercular  valves  in  the  Balanidae,  might  be 
thought  to  be  connected  with  the  separation  of  the  three 
caphtdic  segments.  So  again,  as  in  the  Balanidae  the  shell 
normally  consists  of  eight  compartments,  these  might  be 
thought  to  be  related  to  the  eight  elements  of  one  or  other  of 
the  three  segments.  But  I  see  no  reason  for  admitting  this 
view ;  and  in  the  case  of  the  carina  and  rostrum,  two  of 
the  most  persistent  and  impoi*tant  of  the  compartments, 
they  exactly  cover  the  sutures  which  ought  to  separate  the 
two  tergal  and  two  sternal  elements  of  the  segment.  The 
valves,  moreover,  often  form  many  more  whorls  than  three, 
or  the  number  of  the  true  cephalic  segments  in  front  of  the 
mouth ;  and  in  each  whorl  the  valves  tend  to  stand  in  tile- 
Uke  or  alternate  order,  with  respect  to  those  in  the  whorls 
both  above  and  below,  which  would  not  be  the  case,  if  they 
were  the  eight  elements  of  the  segments. 

For  the  true  homologies  of  the  sclerodermic  plates,  or 
shelly  valves,  with  which  the  external  covering  of  Cirripedes 
is  so  generally  strengthened,  we  must,  I  believe,  look  to 
the  carapace  of  the  Podophthalmia.     In  these  latter,  we 

*  This  conclusion  is  supported  by  the  stnictnre  of  Proteolepas :  in  this 
Cirripede  there  is  not  a  vestige  of  a  carapace,  and  as  the  whole  of  the  animal  in 
front  of  the  mouth  is  almost  utterly  aborted,  being  reduced  to  a  mere  covering 
to  the  two  cement-ducts,  and  as,  on  the  other  hand,  the  mouth  with  the  man- 
dibles, though  peculiarly  modified,  is  not  at  all  aborted,  there  is  a  strong  pro- 
bability, that  the  abortion  of  the  carapace  is  connected  with  the  aborted  state 
of  the  three  anterior  cephalic  segments ;  and  that  the  carapace  in  its  origin  is 
not  any  way  related  to  the  fourth  or  mandibular  segment. 
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find  the  carapace  composed  of  sclerodermic  plates^  whicb^ 
though  closely  joined  and  only  occasionally  separated  by 
sutures,  yet  in  their  origin  are  distinct  ;*  they  tend,  also,  to 
be  arranged  in  alternate  or  tile-like  order.  As  the  animal 
grows,  the  old  sclerodermic  plates,  all  joined  together,  are 
moulted,  and  new  ones,  also  all  joined  together,  of  a  larger 
size,  are  formed  beneath.  Now  let  us  imagine  the  growth 
to  be  more  gradual  but  yet  periodical,  and  the  new  and 
larger  sclerodermic  plates,  when  formed  under  the  old  ones, 
to  adhere  firmly  to  them ;  the  older  plates  would  thus  be 
prevented  from  becoming  confluent,  and  instead  of  being  all 
moulted  together,  as  is  now  the  case,  they  would  be  almost 
continually  separated  from  each  other,  owing  to  the  almost 
continuous  increase  in  size  of  the  new  underlying  plates. 
Consequently  lines  of  splitting  would  run  between  the 
several  plates,  however  numerous  they  might  be,  instead  of 
there  being,  as  now,  a. single  line  of  spUtting  extending 
down  the  back.  In  fact,  we  should  have  the  identical 
manner  of  growth  of  the  shell  or  carapace,  which  occurs  in 
Cirripedes.  It  is  on  this  ground,  and  from  the  several 
points  of  homological  resemblance  incidentally  mentioned 
in  the  last  few  paragraphs,  that,  in  the  early  part  of  this 
Introduction  (p.  13),  when  discussing  the  whole  class,  I 
stated  that  I  believed  that  the  carapace  of  Cirripedes  pre- 
sented more  real  resemblance  with  the  carapaces  of  the 
Fodophthalmia,  or  higher  Crustacea,  than  with  those  of  the 
lower  Crustacea,  though  in  mere  shape  they  more  nearly 
resembled  the  latter. 

Cementing  Apparatus  (Plate  28.) 

I  have  already  (p.  1 28)  given  an  account  of  the  manner  in 
which,  in  the  pupa  of  Lepas,  the  cement-tissue  escapes 
from  the  prehensile  antennae,  and  of  the  structure  of  the 
cement-ducts,  and  of  the  cement-glands  or  incipient 
ovaria ;  and  likewise  of  the  changes  by  which  these  organs 
assume  their  ultimate  form  in  the  mature  Cirripede.  In 
my  former  volume,  on  the  Lepadidse,  I  described  the 
cement-glands  and  the  cement-tissue  in  several  genera, 

*  '  Annales  des  Sdences  Naturelles,'  3d  series,  torn,  xvi,  pp.  233,  236,  237. 
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and  I  have  there  shown  (singular  as  the  fact  is)  that  the 
two  cement*glands,  with  their  contents,  actually  consist  of 
ovarian  tubes  with  their  contents  (for  there  seemed  to  be  a 
relation  in  the  state  of  fulness  in  both)  in  a  modified  con- 
dition. In  the  Balanidae,  I  am  not  able,  from  the  difficulty 
of  the  dissection,  to  confirm  these  conclusions,  excepting  in 
so  far  that  the  tubes  on  which  the  cement-glands  are 
formed,  run  into  the  mass  of  ovarian  c«eca;  but,  I  may  add, 
that  in  the  abnormal  Proteolepas,  belonging  to  another 
Order  (see  the  section,  PI.  24,  fig.  1),  nothing  could  be 
plainer  than  that  the  membrane  of  the  ovarian  sack  {b) 
formed  the  cement-ducts,  and  that  their  cellular  contents, 
which  within  the  sack  (a)  were  in  process  of  conversion  into 
ova,  within  the  ducts  were  converted  into  the  cement-tissue. 
This  cement,  by  some  unknown  power,  travels  down  the 
ducts,  and  debouches  at  the  antennae. 

In  the  Lepadidae,  there  are  only  two  cement-glands, 
which  are  situated  high  up  in  the  midst  of  the  ovarian 
caeca,  with  one  cement-duct  proceeding  from  each :  both  the 
glands  and  ducts  increase  in  size  with  the  age  of  the  animal  :* 
the  cement  issues  either  permanently  from  the  prehensile 
antenna,  or,  after  a  short  period,  through  apertures  in  the 
peduncle,  arranged  irregularly  or  in  straight  lines, — the  last 
formed  apertures  being  furthest  from  the  central  and  basal 
point  of  the  peduncle.  In  the  Balaninae,  on  the  other  hand, 
at  each  period  of  growth,  a  pair  of  new  cement-glands  is 
developed,  larger  than  those  last  formed,  and  making,  with 
the  older  glands,  a  chain,  connected  together  by  what  I 
have  called  the  cement-trunk.  The  cement-trunk  consists 
of  a  tube,  which  generally  becomes  enlarged  just  before 
entering  each  gland.  The  glands,  the  cement-trunk,  and 
cement-ducts,  all  adhere  to  the  basal  membrane  or  basal 
shelly  plate.  Each  gland  gives  rise  to  two  cement-ducts, 
these  often  bifurcate,  and  sometimes  repeatedly  bifurcate 
and  inosculate  before  pouring  out  their  contents  round  the 
circumference  of  the  basis ;  and  sometimes  they  all  first  enter 
a  circumferential  cement-duct.     The  probable  cause  of  the 

*  I  hod  some  slight  reason  to  sospect  in  Pollicipes  that  new  oementf^lands 
were  suocessivoly  lormcd :  this  is  more  probable  in  this  genus  than  in  the 
others,  inasmuch  tis  it  is  the  most  nearlv  related  to  the  Balanidde. 
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greater  complexity  of  the  cementing  apparatus  and  of  the 
greater  number  of  the  excretory  orifices  in  the  Balanidss,  com- 
pared with  the  Lepadidae,  is  that  the  entire  surface  of  the 
broad  basis,  which  answers  to  the  whole  peduncle  in  theLepa* 
didse,  is  firmly  cemented  down  to  the  supporting  object,  in- 
stead of  merely  the  basal  end  of  the  peduncle.  The  cement 
issues  either  in  a  cellular  condition,  or  more  commonly  as  a 
fine  network,  which,  at  a  short  distance  from  the  orifices 
(PI.  28,  fig.  4  a,  z),  becomes  so  fine  as  to  form  a  sheet  or 
layer :  I  may  here  recall  the  fact,  that  in  the  cement  pro- 
ceeding from  the  disc  of  the  antennae,  in  some  species  of 
Lepas,  a  similar  structure  was  observed.  The  cement  itself 
presents  the  same  transparent,  brown,  laminated,  structure- 
less appearance,  and  the  same  chemical  reaction,  as  de- 
scribed in  my  former  volume.  The  cement  has  the  capacity 
of  occupying  and  filling  up  all  inequalities  in  the  supporting 
surface ;  I  have  seen  it,  when  spread  over  an  encrusting 
Flustra,  present  an  exact  model  of  every  cell ;  in  the  case  of 
Coronula,  it  seems,  as  we  shall  immediately  see,  to  have  the 
power  of  penetrating  into,  and  even  almost  blending  with 
the  epidermis  of  the  supporting  Cetacean.  The  last-formed 
cement-glands  and  cement-ducts  present  a  delicate  and 
transparent  appearance,  and  contain  cellular  matter;  whereas 
the  old  cement-glands,  and  sometimes  the  old  cement-ducts, 
are  filled  with  brownish  cement,  not  acted  on  by  boiling 
potash.  The  foregoing  remarks  are  confined  to  the  sub- 
family Balaninae,  for  I  have  not  been  able  to  examine 
thoroughly  the  Chthamalinae,  and  can  only  aflSrm,  that  in 
Chthamalus  and  Pachylasma  the  cement-ducts  repeatedly 
bifurcate  and  inosculate,  in  the  same  manner  as  in  the 
Balaninse.  I  will  now  proceed  to  describe,  in  some  detail, 
the  cementing  apparatus  in  the  several  following  genera. 

Coronula. — ^The  cementing  apparatus  is  here  more  simple 
than  in  any  other  genus  of  the  Balaninae,  and  I  have  studied 
it  more  carefully.  The  basal  membrane  of  Coronula 
bal^enaris  is  figured  in  PL  28,  fig.  1  a,  and  must  first  be 
described ;  its  relation  to  the  shell  will  hardly  be  understood 
without  looking  at  the  outline  of  the  folded  walls  of  this 
species,  in  PI.  16,  fig.  5.  The  basal  membrane  closes  the 
central  circular  hollow,  and  is  continuous  with  rays  (not 
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represented  in  PL  28)  extending  under  the  doubled  walls 
and  terminal  transverse  loops.  It  has  eighteen  concave 
sides,  corresponding  with  the  inner  ends  of  the  folded  walls, 
for  each  of  the  six  compartments  is  trebly  folded.  The 
membrane  consists  of  successive,  conformable  slips  [c\  c), 
bordered  exteriorly  by  thickened  yellowish  rims,  and 
internally  overlapping  (when  viewed  from  the  inner  side) 
the  few  last-formed  slips,  and  then  thinning  out.  The 
membrane  forming  each  slip  is  itself  laminated.  The 
middle  portion,  about  3^th  of  an  inch  in  diameter,  is  rather 
opaque,  owing  to  the  slips  being  so  close  together.  Beyond 
this  central  part,  the  slips  suddenly  increase  in  size,  but  yet 
have  a  different  shape  from  the  IS-sided  outline,  which 
they  ultimately  assume:  this  difference  is  owing  to  the 
great  changes  in  shape^  as  explained  under  the  genua 
Coronula,  which  the  shell  undergoes,  when  the  walls  at  first 
assume  their  folded  structure.  The  walls  are  invested  by 
longitudinally  striated  membrane  {p,  p,  p,  fig.  1  a),  which 
turns  in  under -their  basal  edges;  and  this  membrane  is 
united  with  the  basal  membrane,  by  what  I  shall  call  the 
circumferential  slip  (3),  and  which  is  shaded  in  fig.  1  a, 
simply  for  the  sake  of  catching  the  eye.  It  is  the  circum* 
ferential  slip  of  membrane  which  sends  rays  under  the 
spoke-like  folded  walls :  thin  as  it  is,  this  slip  is  yet  lami- 
nated, but  is  not  bordered  by  thickened  edges.  The  mem- 
brane investing  the  walls  is,  like  the  basal  membrane^ 
formed  of  successive  slips  with  thickened  edges,  which  over- 
lapping  (viewed  from  the  inside)  the  last- formed  slips,  project 
beyond  them,  and  so  face  the  edges  of  the  slips  in  the  basal 
membrane ;  they  are  only  obscurely  indicated  in  fig.  1  a. 
The  circumferential  slip  (4)  lies  over  (as  viewed  from  within) 
both  the  basal  and  wall  membrane.  This  whole  structure 
will,  perhaps,  be  best  understood  by  the  sectional  diagram 
(fig.  1  b),  in  which  the  letters  {&,  c)  show  the  slips  of  basal 
membrane ;  (p)  the  parietal  membrane,  coating  the  outside 
surface  of  the  walls  of  the  shell,  not  here  represented; 
(b)  the  circumferential  slip  overlying  both ;  and  {z,  z)  the 
layers  of  cement,  which  may  for  the  present  be  disregarded. 
In  order  to  allow  of  the  growth  of  the  shell,  the  circura- 
f^rejitial  slip  (b)  periodically  splits  in  the  middle,  all  rounds 
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iu  a  line  exactly  confonBable  to  the  edge  of  the  last-formed 
slip  of  basal  membrane ;  and  likewise  in  straight,  medial 
lines  under  the  spoke-like  (cut  off  in  fig.  1  a)  doubled 
walls.  I  have  seen,  under  a  high  power^  the  line  of  splitting, 
very  shortly  after  itS  formation,  with  the  two  edges  ragged 
and  near  together,  with  an  extremely  narrow,  new  cir- 
cumferential slip  just  formed,  between  and  over  the  edges 
of  the  previously  formed  slip.  What  causes  the  cir- 
cumferential slip  to  split  so  symmetrically,  I  cannot  say: 
the  opposed  edges,  after  a  time,  become  thickened,  appa- 
rently from  adhering  to  the  underlying  layer  of  cement,  as 
will  presently  be  described.  The  circumferential  slip  con- 
tinues increasing  in  breadth  till  the  period  of  its  splitting 
arrives,  by  which  time  it  has  become  much  broader  than 
the  last-formed  slip  of  basal  membrane;  and  after  the 
splitting  takes  place,  the  interior  half  towards  the  basal 
membrane,  forms  a  new  basal  slip  all  round  the  basis,  and 
the  exterior  half  adds  a  new  slip  to  the  membrane  invest- 
ing the  walls.  This  latter  membrane  being  inflected  under 
the  basal  edges  of  the  walls,  is,  during  the  growth  of  their 
edges,  drawn  straight  down,  the  newly-formed  portion 
taking  the  inflected  position. 

In  the  sectional  diagram,  (1  6)  the  circumferential  slip  is 
not  yet  broad  enough  to  split ;  when  it  has  become  so,  it  will 
split  under  the  letter  {d) .  The  slips  of  basal  membrane  are,  as 
may  be  seen  in  fig.  I  a,  narrower  towards  the  circumference ; 
but  the  two  or  three  last-formed  slips,  are  out  of  proportion 
narrower  than  the  others;  and  it  is  certain,  from  the  com- 
parison of  the  basal  membranes  of  specimens  of  different 
ages,  that  these  will  afterwards  increase  in  width.*  I 
have  seen  no  other  instance,  in  Cirripedes,  of  growth  in 
membranes,  except  at  their  extreme  margins:  I  suspect 
that  these  last-formed  slips  are  pulled,  during  the  downward 
and  outward  growth  of  the  shell,  a  Uttle  from  over  the  last- 

*  In  the  case  of  one  yo^nff  shell,  I  foaud  that  the  previouslj-formed  circum- 
ferential slip  must  have  split,  loDff  before  it  had  assumed  its  proper  and  ordinary 
width ;  for  the  last-formed  slip  of  basal  membrane  was  of  extreme  narrowness, 
and  would  have  to  be  conaoderably  added  to  in  width,  whilst  the  new  and 
narrow  circumferential  ^p  was  likewise  being  added  to  in  widUi.  This  slip 
of  basal  membrane,  though  so  extremely  narrow,  had  its  own  cement-ducts  and 
glands. 
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formed  slips,  new  and  larger  laminae  being  all  the  time 
thrown  down,  so  as  to  prevent  any  fissure  being  formed. 
I  also  suspect  that  the  gradual  increase  in  width  of  the 
circumferential  slip  itself,  is  due  to  the  opposed  edges  of 
the  underlying  and  last-formed  circumferential  slip  being 
dragged  further  apart  from  each  other,  new  and  wider 
laminae  of  membrane  being  continually  thrown  down ;  the 
new  circumferential  slip  being  thus,  also,  all  the  time 
thickened,  as  well  as  rendered  broader. 

The  central  slip  or  rather  disc  of  membrane,  is  ^ths  of  an 
inch  in  diameter;  and  this  shows  the  basal  diameter  of  the 
shell  immediately  after  the  metamorphosis.  In  the  middle 
of  this  little  disc  I  saw,  in  several  specimens,  the  prehensile, 
pupal  antennae ;  I  made  out  distinctly  the  ultimate  segment 
with  its  bristles,  and,  as  I  believe,  the  disc-segment,  which 
was  ^ths  of  an  inch,  in  diameter ;  but  this  portion  was 
much  obscured  by  the  quantity  of  cement.  When  the 
corium  is  removed  from  the  inner  side  of  the  basal  mem- 
brane, the  two  chains  of  glands,  extending  from  exactly 
over  the  antennae  in  the  centre  about  half  way  towards  the 
circumference,  are  conspicuous.  The  cement-trunk>  con- 
necting the  glands,  is  thin,  and  at  the  further  end  is  always 
broken  off,  by  the  removal  of  the  corium  and  overlying 
layer  of  ovarian  caeca,  into  which  the  two  cement-trunks 
enter;  and  without  which  removal,  nothing  could  be 
seen.  The  two  chains  of  glands  form  a  very  large  angle, 
open  towards  the  rostral  end  of  the  shell,  as  represented 
at  fig.  1  Cy  much  enlarged ;  by  a  mistake  in  fig.  1  a,  the 
two  have  been  drawn  in  a  straight  line.  The  cement-trunk 
increases  in  diameter  in  proceeding  from  the  centre  to  the 
circumference,  and  the  glands  likewise  increase  in  size,  at 
the  same  time  altering  somewhat  in  shape.  From  near 
the  lower  side  (the  basal  membrane  being  viewed  from 
within)  of  each  gland,  two  cement-ducts  proceed,  which 
pour  out  their  contents  beneath  the  basal  membrane.  The 
orifices  of  the  ducts  always  exactly  face  the  middle  folds  of 
the  two  lateral,  and  two  carino-lateral  compartments.  In 
a  full-sized  specimen,  there  are  from  thirty-five  to  forty 
cement-glands  on  each  side,  always  corresponding  exactly 
with  the  number  of  slips  of  basal  membrane,  including  the 
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circumferential  slip,  to  which  the  last-formed  pair  of  glands 
and  cement-ducts  belong.      In  correspondence  with  the 
great  number  and  narrown^s  of  the  central  slips  of  mem- 
brane, so  are  the  cement-glands  towards  the  centre  nume- 
rous and  very  small.     All  the  glands,  in  the  more  central 
parts,  consist  of  a  mere  transverse   enlargement  of  the 
cement-trunk:  but  the  exterior  and  larger  glands,  which 
are  more  closely  packed  together,  are  more  globular  or 
pear-shaped ;  and  the  two  ducts  (of  which  the  one  on  the 
rustral  side  is  considerably  enlarged  at  its  base)  do  not 
come  out  of  the  gland  exactly  at  the  same  level.     The 
trunk,  connecting  the  glands,  runs  straight  from  one  to  the 
other.     The  ducts  proceeding  from  the  outer  and  older 
glands,  on  the  carina!  side,  are  much  curved  (PL  28,  fig.  1  c). 
To  give  an  idea  of  the  dimensions  of  the  several  parts,  I 
may  state  that  the  largest  ducts  were  i^ths  of  an  inch  in 
diameter,  and  the  glands  belonging  to  them  nearly  thrice 
as  much,  measured  in  the  direction  of  the  cement-trunk ;  on 
the  other  hand,  some  of  the  ducts  from  the  small  central  glands 
bad  a  diameter  eighteen  times  less  than  that  of  the  largest 
ducts.     Towards  the  circumference,  the  ducts  that  proceed 
from  the  older  and  larger  glands  are  piled  one  exactly  over 
the  other — the  last  formed  being  the  topmost,  and  all  are 
imbedded  in  the  corium  which  overlies  the  basal  membrane : 
this  position  of  the  ducts,  one  over  the  other  (which  could 
not  be  well  represented  in  figs.  I  a  and  Ic),  is  owing  to 
their  all  debouching  at  the  same  exact  point.     But  the 
ducts  form  the  smaller  and  younger  glands,  when  the  shell 
had  a  different  shape,  are  spread  out,  and  are  all  attached 
to  the  basal  membrane.     Altogether,  the  basal  membrane 
of  Coronula,  when  well  cleaned,  and  examined  under  a 
moderately  high  power,  presents  the  most  singular  and 
elegant  appearance. 

We  now  come  to  the  cement-tissue:  this  lies  on  the 
under  or  outer  side  of  the  basal  membrane ;  it  is  not  repre- 
sented in  figs,  la  or  1  c,  but  only  in  the  sectional  dia- 
gram, 1  6,  by  the  letters  z,z:  it  presents  its  usual  character 
and  appearance,  like  solid  glue  or  brown  gum,  but  is 
obliquely  laminated  and  sub-laminated :  it  forms  a  layer, 
much  thicker  than  the  basal  membrane   itself,  being  as 
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much  as  '004  or  005  of  an  inch  in  thickness.  *It  is,  how- 
ever, diiBcult  to  ascertain  its  thickness,  from  the  singular 
manner  in  which  it  penetrates  into  and  almost  blends  with 
the  epidermis  of  the  whale's  skin ;  so  much  so,  that  for  a 
considerable  time  I  thought  (not  then  knowing  an3rthing 
about  the  cement  of  Cirripedes)  that  this  transparent  homy 
substance  probably  answered  to  a  corn  on  the  human  foot 
produced  by  pressure.  But  I  soon  observed  that  this  homy 
substance  certainly  extended  into  and  up  the  cement-ducts ; 
and  this  fact  first  led  me  to  the  examination  of  the  whole 
subject  in  the  several  genera  of  Lepadidae  and  Balanidse. 
It  was  not  difficult  to  remove  the  cement-ducts,  leaving 
small  portions  of  the  contained  cement  projecting  freely  up 
as  points  from  the  general  surface  of  cement.  The  cement 
adheres  slightly  to  the  whole  basal  membrane,  but  chiefly 
to  the  yellowish  rims  or  edges  of  the  successive  slips ;  and 
it  is  indeed  this  adhesion  which,  I  believe,*  produces  the 
rims ;  for  the  circumferential  sHp,  when  first  split,  had  very 
thin  ragged  edges.  The  cement  also  extends  under  the 
spoke-like  prolongations  of  the  circumferential  slip,  and 
likewise  some  way  up  the  sides  of  the  walls. 

The  cement-glands,  the  trunk,  and  the  ducts,  except 
the  two,  three,  or  even  four  last-formed  ones,  are  all  filled 
with  an  apparently  solid  thread  of  transparent,  brownish 
cement,  difiering  in  no  respect  from  the  cement  under  the 
central  parts  of  the  basal  membrane.  In  one  instance,  in 
which  the  last-formed  pair  of  glands  and  ducts  had  appa- 
rently been  only  just  developed,  they  were  so  perfectly 
transparent  that  I  could  distinguish  them  only  under  certain 
lights,  and  I  could  not  perceive  any  contents.  The  last- 
formed  glands  and  ducts  always  appear  very  delicate^  and 
include  a  tube  of  very  delicate  tissue,  containing  more  or 
less  of  granular  matter.  The  next  succeeding  pair  of  glands 
and  ducts  are  always  more  opaque,  and  contain  much  more 
granular  matter ;  which,  in  the  next,  or  next  but  one,  may 
be  seen  passing  into  the  state  of  pale  brown,  transparent 
chitine.  I  have  seen  some  most  distinct  instances,  in  which, 
in  the  same  duct,  the  part  towards  the  centre  of  the  basis  was 
filled  with  homogeneous  cement,  and  the  part  towards  the 
circumference  with  still  plainly  granular  matter.     In  the 


CEMENTING  APPARATUS.  141 

successive  circular  slips  of  cement-tissue,  lying  attached 
under  the  circumferential  slip  and  under  the  two  or  three 
succeeding  slips  of  basal  membrane,  an  exactly  analogous 
series  of  changes  is  presented ;  as  indeed  might  have  been 
expected,  as  the  slips  of  cement  are  absolutely  continuous 
with  the  contents  of  the  ducts.  Moreover^  if  a  vertical  sec- 
tion be  made  across  one  of  the  last-formed  slips  of  cement, 
it  may  sometimes  be  seen  to  be  apparently  in  the  act  of 
separating  into  layers,  with  the  lower  layers  more  pulpy, 
dastic,  and  white  than  the  upper  layers,  which  are  less 
coherent,  and  show  as  yet  even  still  less  the  character  of 
cement.  The  cement  under  the  circumferential  and  adjoin- 
ing slips,  often  presents  a  peculiar  wrinkled  appearance,  in 
lines  conformable  with  the  outline  of  the  basal  membrane ; 
but  I  do  not  believe  that  these  are  real  wrinkles,  though  so 
like  them ;  they  seem  to  consist  of  sinuous  threads,  longer 
or  shorter,  sometimes  slightly  branched,  crossing  and  inter- 
joined,  and  composed  apparently  of  faintly  coloured  cement. 
I  suspect  that  these  threads  are  formed  by  the  union  and 
subsequent  drawing  out  of  aggregations  of  that  matter, 
which  within  the  ducts  is  first  granular,  and  then  changes 
into  cement ;  for  at  the  orifices  of  the  ducts  these  wrinkled 
threads  sweep  outwards  in  curved  lines  on  both  sides.  The 
cement  in  these  early  stages  adheres,  with  very  little  force, 
to  the  basal  membrane ;  and  with  only  a  little  more  force  to 
the  underlying  layers  of  cement ;  in  fact,  till  it  assumes  the 
brown  translucent  appearance,  like  solid  glue,  it  hardly 
seems  to  act  as  cement. 

How  the  cement  reaches  the  skin  of  the  whale,  will  be 
best  understood  by  referring  to  the  sectional  diagram 
(PI.  28,  fig.  1  b).  When  the  circumferential  slip  of  mem- 
brane {b)  splits,  a  new  circumferential  shp  will  be  formed 
over  it,  together  with  new  cement-glands  and  ducts,  and 
cement  {z,  z)  will  issue  from  four  new  orifices,  and  will  ex- 
tend on  both  sides  of  these  orifices,  till  the  ends  meet  and 
become  united,  thus  forming  a  narrow,  18-sided,  con- 
tinuous, new  slip  of  cement,  with  18  spokes  proceeding 
from  it.  •  I  have  not  noticed  lines  of  union  in  the  cement 
of  any  one  slip ;  but  the  matter  forming  each  sUp,  certainly 
has  proceeded  from  four  distinct  orifices.     Seeing  how  per- 
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fectly  successive  layers  of  cement  often  become  blended 
together^  lines  of  union  or  junction,  could  hardly  be  ex- 
pected to  be  preserved  in  the  same  individual  layer.  When 
the  circumferential  slip  of  basal  membrane  splits,  the  under- 
lying slip  of  cement,  which  we  will  call  a,  does  not  split, 
but  becomes  stretched,  so  that  the  newly-formed  slip  of 
cement^  which  we  will  call  b,  does  not  reach  the  skin  of 
the  whale.  As  the  new  circumferential  slip  of  basal  mem- 
branes goes  on  increasing  in  width,  a  continues  to  be 
stretched,  but  does  not  split,  till  at  least  another  circum- 
ferential sUp  of  basal  membrane  has  been  formed  and  has 
been  split,  and  till  b  has  been  also  stretched.  By  this 
time,  the  cement-tissue  a  has  assumed  its  normal  structure, 
and  has  the  power  of  adhering  to  the  whale's  skin,  which  it 
has  now  reached,  owing  to  the  splitting  of  the  under  and 
older  slips  of  cement.  At  the  next  period  of  growth,  a 
itself  will  split,  and  b  will  touch  the  whale's  skin  and 
adhere  to  it ;  and  this,  also,  will  ultimately  split.  It  results 
from  this  action,  that  the  cement  has  a  stretched,  and  some- 
times even  a  fibrous  appearance,  with  the  lower  edges  of  the 
layers,  of  which  each  slip  of  cement  is  formed,  thinning  out. 
I  have  before  stated,  that  the  two  or  three  last-formed 
slips  of  basal  membrane  are  formed  at  first  too  narrow, 
and  apparently  have  to  be  dragged  outwards,  over  each 
other ;  and  it  is  perhaps  owing  to  this  circumstance,  and 
to  globules  of  cement  having  first  adhered  to  the  under 
surface  of  the  slips  of  basal  membrane,  that  these  slips  are 
studded  beneath  with  parallel  little  vermiform  bodies,  some- 
times of  considerable  length,  and  furnished  with  heads,  all 
directed  outwards.  These  tapering,  vermiform  bodies  have 
a  considerable  resemblance  to  the  threads  before  mentioned, 
which  give  the  wrinkled,  concentric  appearance  to  the 
newly  formed  layers  of  cement,  and  have  probably  a  closely 
analogous  origin :  in  one  case,  indeed,  it  appeared  as  if 
some  of  these  concentric  threads  were  in  process  of  being 
drawn  out  at  right  angles  to  their  original  course.  Lastly, 
it  should  be  observed,  that  as  the  exterior  half  of  the  mem- 
brane of  the  circumferential  slip,  after  each  splitting,  is 
dragged  down,  and  thus  comes  to  invest  the  outer  surface 
of  the  wall  of  the  shell  (the  wall  not  being  represented 
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in  the  diagram,  but  standing  where  the  letter  (p)  stands), 
so  it  must  be  with  the  cement,  which  thus  likewise  comes, 
in  an  unusual  manner,  to  invest  the  outer  surface  of  the 
folded  walls  of  the  shell,  and  attaches  them  to  the  skin  of 
the  whale, — ^which  latter  is  always  growing  upwards,  and 
tending  to  bury  the  shelL 

Platylepas  decorata. — This  genus  is  closely  allied  to 
Coronula,  and  the  cementing  apparatus  is  essentially  simi* 
lar.  In  one  specimen,  I  counted  no  less  than  forty-nine 
sUps  of  basal  membrane,  each  of  which,  of  course,  had  its 
pair  of  cement-glands,  and  each  of  the  latter  its  two 
ducts.  The  glands  consists  of  a  transverse  enlargement 
of  the  trunk,  as  in  the  early  stages  of  Coronula,  Neither 
the  glands  nor  the  duct,  when  old,  become  filled  up  with 
cement,  but  only  the  main-trunk.  The  ducts  are  very 
delicate  and  thin;  the  larger  ones  being  only  ^^^  of  an 
inch  in  diameter.  The  glands  stand  some  way  apart  on 
the  two  cement  trunks;  and  the  latter,  instead  of  being 
straight  as  in  Coronula,  are  deeply  serpentine ;  the  glands 
are  formed  on  each  bend,  so  that,  though  all  on  one  side 
are  €X)nnected  on  the  same  trunk,  they  form  a  double  row  on 
each  side  of  the  basal  membrane.  The  basal  membrane  (in 
the  centre  of  which  I  distinctly  saw  the  antennae  of  the 
pupa)  has  six  deep  bays  or  excisions,  corresponding  with  the 
midribs  (see  PI.  17,  I  a,  1  rf)  of  the  six  compartments;  and 
the  two  ducts  from  each  gland,  on  the  right  and  left  sides, 
debouch  at  the  heads  of  the  four  lateral  excisions,  exactly 
opposite  the  midribs  of  the  lateral  and  carino-lateral  com- 
partments. The  later-formed  glands,  owing  to  all  of  them 
being  situated  some  way  apart  from  each  other  on  the 
two  cement-trunks,  lie  further  from  the  centre  of  the  basis 
than  do  the  orifices  of  their  ducts ;  hence  the  later-formed 
ducts  are  directed  a  little  backwards,  or  from  near  the 
circumference  towards  the  heads  of  the  deep  excisions. 

Tubicinella, — The  cementing  apparatus  is  here  less  sym- 
metrical ;  but  this,  I  believe,  is  chiefly  owing  to  the  basal 
membrane  being  formed  of  successively  larger  discs  (not  slips) 
of  membrane,  thrown  down  not  quite  concentrically  one 
over  the  other ;  each  new  disc  of  membrane  seems  to  cover 
the  last-formed  cement-glands  and  ducts;  and  there  are 
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as  many  ducts  and  glands  as  there  are  discs  of  membrane, 
all  adhering  together.  In  one  specimen,  it  appeared  that 
normally  there  were  fomr  sets  of  cement-ducts,  as  in  the 
allied  genera  of  Coronula  and  Platylepas;  but  in  other 
specimens,  the  ducts  were  distributed  very  irregularly.  In 
one  case  the  two  cement-trunks  extended  parallel  and  close 
together,  one  of  them  terminating  long  before  the  other.  I 
have  given  a  figure  (PL  28,  fig.  3)  of  three  of  the  cement- 
glands,  removed  from  the  basal  membrane,  together  with  their 
ducts.  The  cement-trunk  (//)  seemed  to  be  a  little  enlarged, 
and  to  be  crossed  by  septa,  as  it  entered  the  glands  {A),  but  I 
could  not  make  out  this  structure  clearly  enough  to  be  repre- 
sented. Whilst  young,  the  cement-glands  stand  some  little 
way  apart  from  each  other ;  and  in  the  figure  given  of  some 
of  the  last-formed  glands,  they  are  hardly  separate  enough. 
Each  gland  gives  out  obliquely,  on  one  side,  a  cement-duct  {c) 
which  I  traced  in  several  cases  to  the  margin  of  one  of  the 
discs  of  basal  membrane,  where  cement  issued  from  it ;  and 
on  the  opposite  side,  a  tapering  spur  {6),  varying  in  length, 
which  may  be  called,  and  I  believe  really  is,  a  rudimentary 
duct.  Of  these  spurs  we  shall  meet  many  instances  in 
other  genera.  The  duct  {c)  and  the  spur  {d),  close  to 
where  they  entered  the  gland,  in  some  specimens  gave  ofi*,  at 
about  right  angles,  short  blunt  points,  or  rudimentary 
branches.  This  duct  and  spur  correspond,  I  believe, 
with  the  two  ducts  in  Coronula;  but  besides  these,  a 
duct  (a)  is  given  off  from  one  end  of  the  gland,  from  the 
surface  opposite  to  that  at  which  the  cement-trunk  enters. 
This  duct  {a)  is  very  singular,  from  always  forming  a  loop 
(a'),  with  two  spurs  projecting  from  it :  these  two  spurs 
occasionally  spring  from  a  common  point:  I  have  seen 
nothing  like  this  structure  in  any  other  Cirripede.  This 
duct  (a)  runs,  like  the  duct  (c),  to  the  margin  of  its  own  disc 
of  basal  membrane,  where  it  debouches.  Besides  these  ducts, 
in  the  best  specimen  which  I  examined,  there  were  two 
other  sets  of  ducts,  which  were  slightly  zig-zag,  and  at  each 
angular  bend,  a  mere  knob  or  point,  or  at  most  a  short 
branch,  was  given  off;  but  this  branch  seemed  never  to  run 
to  the  margin  of  the  basal  membrane  or  to  give  out  cement ; 
whereas  the  main  branch  did  give  out  cement.      I   was 
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not  able  to  trace  these  ducts  to  their  glands.  In  these 
zig-zag  ducts,  and  in  the  rudimentary  points  sometimes 
observed  at  the  base  of  the  duct  (c),  and  likewise  at  the 
base  of  the  spur  (d),  we  see  the  first  indication  of  that 
tendency  to  bifurcation,  so  strongly  characteristic  of  the 
cement-ducts  in  all  the  genera,  excepting  those  already 
described,  which  are  aUied  to  Coronula. 

Chdonobia  patula, — ^The  cementing  apparatus  is  here 
chiefly  reniarkable  for  the  thinness  and  straightness  of  the 
main  trunk,  (//,  PL  28,  fig.  2),  and  from  the  great  distance 
at  which  the  glands  stand  apart ;  had  another  gland  been 
drawn,  it  would,  on  the  scale  here  used,  have  stood  exactly 
under  the  two  upper,  {d  c')  in  fig.  1  c.  We  here  see  that 
the  trunk  (/),  before  entering  the  gland  (/*),  has  an  en- 
lai^ed  portion  (y) ;  this,  I  suspect,  is  a  very  general  struc- 
ture. Each  gland  gives  out,  on  opposite  sides,  two  ducts 
{a  a,  6  6)^  larger  even  than  the  main  trunk ;  and  these  ducts 
bifurcate  repeatedly,  and  inosculate.  By  this  inosculation  it 
IS  not  improbable  that  all  four  ducts,  proceeding  from  the 
two  glands  of  the  same  age,  may  be  connected  together ; 
certainly  the  bifurcating  branches  from  the  same  duct  thus 
t>ccome  repeatedly  connected.  For  the  first  two  or  three 
bifurcations  the  ducts  decrease  very  little  or  not  at  all  in 
diameter;  but  nearer  the  circumference  they  become 
smaller.  The  ducts,  also,  proceeding  from  the  younger 
and  smaller  glands,  are,  of  course,  proportionably  smaller. 
Ill  one  case  I  was  able  to  count  four  bifurcations  in  the 
duct  between  the  gland  and  the  edge  of  the  basal  mem- 
brane. It  follows  from  this  structure,  that  the  basal  mem- 
brane, at  each  period  of  growth,  is  cemented  down  by  cement 
issuing  from  several  orifices ;  but  we  shall  presently  find 
that  in  other  genera  the  cement  proceeds  from  many  more 
orifices.  In  fig.  2  there  is  represented,  by  the  aid  of  the 
camera,  a  small  portion  (from  the  outer  {a)  to  the  outer  (i) 
being  ^ths  of  an  inch  in  length)  of  the  basal  membrane, 
with  all  the  several  cement-ducts  adhering  to  it,  which  I 
could  distinguish,  and  drawn  of  their  proper  relative  sizes ; 
this  figure  also  shows  some  of  the  bifurcations,  but  no  inos- 
culation happened  to  be  included  in  the  space  here  given ;  the 
basal  membrane  itself  has  not  been  represented.    In  taking 
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a  view  of  a  considerable  portion  of  the  basal  membrane, 
especially  towards  the  circumference,  some  parallelism  in 
the  branches  could  be  perceived ;  one  set  of  branches  tending 
to  run  in  the  direction  of  the  ray  of  the  circle,  and  the  other 
set  in  the  line  of  the  circumference. 

Mminius  Kinffii. — The  cement-glands  here  resemble 
those  of  Chelonobia,  but  the  trunk  does  not  seem  to  be 
enlarged  before  entering  the  gland.  The  glands  are 
situated  rather  far  apart ;  and  the  chief  peculiarity  is,  that 
the  trunk  connecting  the  glands  is  as  tortuous  as  the  track 
of  a  worm.  Each  gland  gives  out  two  ducts,  which  bifur* 
cate  repeatedly,  and  often  inosculate,  making,  in  parts,  an 
hexagonal  mesh- work:  some  of  the  branches  do  not  de- 
bouch on  the  basal  membrane,  but  terminate  in  blunt 
points.  So  numerous  are  the  ducts,  that  the  basal  mem- 
brane may  be  compared  to  pieces  of  paper  with  the  fine 
fibrous  branching  roots  of  some  plant  dried  and  heaped  on 
it.  Some  of  these  ducts  are  very  regularly  jointed,  and 
resemble  a  conferva, — an  appearance  which  I  beUeve  is 
owing  to  divisions  in  the  contained  cement;  other  ducts 
are  partially  marked  by  little  wrinkles,  as  presently  to  be 
described  under  Balanus.  The  cement,  instead  of,  as  here- 
tofore, invariably  forming  a  slip  round  and  beneath  the  cir- 
cumference of  the  basal  membrane,  here  often  forms  little, 
independent,  circular,  and  irregularly-shaped  discs,  each  of 
which  has  issued  from  a  single  orifice.  I  may  here  add 
that  in  two  species  of  Tetraclita  I  saw  the  cement-ducts 
repeatedly  bifurcating,  with  some  of  the  branches  inoscu- 
lating, as  in  Elminius  and  Chelonobia. 

In  Balanus  balanoidea,  which,  like  all  the  Cirripedes 
hitherto  mentioned,  has  a  membranous  basis,  I  could  only 
make  out  an  amazing  number  of  bifurcating  and  inoscu- 
lating cement-ducts,  of  very  various  diameters.  The  cement- 
tissue,  on  the  under  side  of  the  basal  membrane,  generally 
consisted  of  little  circular  discs,  on  an  average  from  s^ths 
of  an  inch  in  diameter ;  but  there  were  also  globules  and 
short  tortuous  threads  of  cement.  In  some  very  much 
elongated  and  crowded  specimens — in  which,  during  the 
downward  growth  of  the  walls,  the  basal  membrane  had 
ceased  to  reach  the  surface  of  attachment,  and  being  thus 


CBMENTING  APPARATUS.  147 

suspended  had  become,  as  viewed  from  the  outside,  deeply 
concave — the  cement  had  apparently  continued  to  try  to 
reach  the  rock,  and  now  hung  down  in  the  form  of  two 
thickish  roots^  some  tenths  of  an  inch  in  length.  These 
roots  were  round,  and  tapered  either  to  a  fine  or  blunt 
point ;  one  was  doubled  on  itself,  and  so  had  become  united ; 
in  the  other,  I  could  perceive  five  layers  or  sheaths  of  the 
cement-tissue,  one  within  the  other ;  the  innermost  of  these 
layers,  which  once,  no  doubt,  formed  the  outside  surface  of 
the  root,  was  only  a  quarter  of  its  present  length. 

In  Balanus  tintinnabulum,  the  basis  is  calcareous :  when 
its  upper  surface  is  cleaned,  dried,  and  examined  under  a 
good  light,  the  numerous  larger  cement-ducts  can  be 
seen,  even  by  the  naked  eye,  or  under  a  weak  lens,  and 
present  an  elegant  appearance.  These  larger  ducts  run  in 
{Mffallel  lines  from  the  two  chains  of  glands  towards  the 
circumference.  They  are  all  encrusted  with  calcareous 
inatter,  and  in  the  more  central  parts  are  hidden  under  it ; 
At  each  period  of  growth,  when  the  basis  is  added  to  round 
the  citcumference,  it  would  appear  that  a  layer  of  excessive 
tenuity  of  shell  is  thrown  down  over  the  whole  surface,  just 
in  the  same  way  as  in  Tubicinella,  at  each  period,  a  new 
wid  larger  disc  of  membrane  was  thrown  down  over  the 
pre-existing  membranes  with  their  cementing  apparatus. 
The  cement-glands,  in  the  middle  of  the  basal  plate,  seem 
often  to  give  rise  to  small  abnormal  depositions  of  calca- 
reous matter.  When  the  basis  (it  is  best  to  take  a  young 
specimen)  is  slowly  dissolved  in  acid,  all  the  cementing 
apparatus  is  left  uninjured,  adhering  to  the  delicate  tissue 
which  before  existed  in  a  calcified  condition.  Near  the 
ndddle  I  saw  the  two  antennae  of  the  pupa;  and  from 
them  the  two  cement-trunks  extended  about  half-way 
towards  the  circumference.  These  two  chains  of  glands  are 
often  placed  very  irregularly,  but  they  tend  to  form,  as  in 
Coronula,  a  lai^e  angle,  open  towards  the  rostral  end  of  the 
shell.  The  glands,  close  to  the  old  antennae,  commence 
abruptly,  of  rather  larg6  size :  the  later-formed  glands,  with 
their  ducts,  are  in  regular  order  larger  than  the  younger  ones, 
and  stand  much  closer  together.  After  immersion  in  acid 
all  the  glands  and  ducts  appeared  empty,  instead  of  the  older 
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ones  being,  as  in  Coronula,  filled  with  cement.  In  one 
case  I  counted  on  each  trank  twenty-five  glands,  besides 
some  smaller  obscure  ones  close  to  the  centre. 

In  PL  28,  fig.  4ib,  1  have  given  a  drawing  of  two  of  the 
cement  glands :  the  cement-trunk  (J^/)  is  smooth  and  ap- 
parently cylindrical :  it  becomes  enlarged  (at  y)  before  en- 
tering the  gland :  it  seems  even  to  be  prolonged  across  the 
gland  under  the  form  of  a  narrow  bar  (not  represented), 
which  apparently  serves  to  keep  the  two  ends  of  the  trunk, 
on  the  two  sides  of  the  gland,  in  their  proper  relative  places 
and  distances.  The  gland  itself  is  an  elongated  bag  (A), 
which  properly  lies  exactly  over  the  enlarged  portion  (y)  of 
the  trunk,  but  in  the  drawing  has  been  purposely  dis- 
placed :  it  gives  rise,  in  the  later-formed  glands,  to  a  sort 
of  neck  (see  the  upper  gland),  which  is  either  so  long  as  to 
deserve  rather  to  be  called  a  duct  and  which  soon  bifur- 
cates, or  is  quite  short  (see  the  lower  gland)  and  gives  rise  to 
two  separate  ducts.  On  the  opposite  side  of  these  glands, 
there  is  a  spur  (tn),  of  greater  or  shorter  length,  which  is 
evidently  a  rudimentary  duct,  for  in  the  younger  glands  it 
existed  as  a  perfect  duct.  Moreover,  the  first-mentioned 
duct  often  gives  off  branches  {f),  having  an  exactly  similar 
appearance  with  the  spur  (m).  The  membrane  of  which  the 
cement-trunk  (/),  with  the  enlargements  (y),  is  composed, 
is  smooth,  but  that  of  the  glands  and  of  all  the  ducts,  presents 
a  very  peculiar  appearance,  which  at  first  would  be  called 
scaled,  but  more  properly  perhaps  notched, — each  notch 
being  apparently  formed  by  a  line  of  thickened  membrane, 
extending  obliquely  round  only  a  short  portion  of  the  tube, 
and  indenting  it.  The  ducts,  which  I  measured,  were  be- 
tween st^th  and  Sloths  of  an  inch  in  diameter. 

In  fig.  4  a,  I  have  given  a  dravnng  of  the  two  chains  of 
glands,  but  with  only  those  ducts  figured  which  proceeded 
from  the  last-formed  pair  of  glands.  The  specimen  here 
drawn  was  old ;  and  it  is  rare  to  find  the  structure  of  the 
ducts  so  simple.  From  both  glands 'i'  a  neck  or  thick  duct 
arises,  which  soon  bifurcates ;  one  branch  runs  direct  into 


*  It  Bbould  be  observed  tbat  fig.  4  6  ought  to  have  been  drawn  with  its 
present  upper  end  downwards,  to  make  it  correspond  in  position  with  fig.  4  a. 
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the  circumferential  duct,  and  the  other  (/)  bifurcates  again ; 
of  the  latter,  one  branch  unites  with  its  fellow  from  the 
opposite  gland,  and  then  forming  a  single  duct  {f)  enters, 
as  do  the  two  other  branches,  the  circumferential  duct.  Thus, 
into  the  latter,  five  main  ducts  enter:  the  position  of  their 
points  of  entrance,  with  respect  to  the  shell,  varies  consider- 
ably ;  but  I  think  the  five  points  tend  to  face  the  middle  of 
the  rostrum,  and  middle  of  the  two  lateral  compartments  on 
each  side.  In  some  other  specimens,  in  which  the  ducts 
were  nearly  as  simple,  I  observed  that  the  neck  or  main 
duct  at  once  divided  into  three  branches,  instead  of  into 
two,  with  one  soon  bifurcating ;  and  on  one  side  a  rudi- 
mentary branch  or  spur  was  given  off  (above  t),  indicating 
a  tendency  to  an  additional  bifurcation.  In  the  later- 
formed  glands,  the  ducts  proceed  only  from  the  outer  sides 
and  form  the  ends  of  the  glands  furthest  from  the  centre ; 
but  in  the  earlier-formed  and  smaller  glands  of  the  same 
individual,  other  ducts  proceed  from  the  inner  sides,  where 
in  the  older  glands  the  spurs  (ni)  are  situated :  moreover, 
in  the  younger  glands,  all  the  ducts  bifurcate  much  oftener 
(how  often  I  was  not  able  to  ascertain),  before  entering  the 
circumferential  duct;  many  of  the  branches,  however,  ter- 
minating in  spur-like  points.  Now  if  we  imagine  twenty 
or  thirty  repetitions  of  the  ducts  given  in  fig.  4  a,  (inde- 
pendently  of  the  greater  complication  of  the  ducts  of  the 
younger  glands),  each  a  very  little  smaller  than  the  other, 
and  placed,  with  the  main  branches  parallel,  one  over  and 
within  the  other,  we  shall  gain  some  insight  into  the  won- 
derfully complicated  structiu'e  of  the  cementing  apparatus 
in  this  and  many  other  species  of  Balanus. 

I  have  as  yet  only  alluded  to  the  circumferential  duct 
(f ,  t,  PL  28,  fig.  4  fl) :  we  have  not  hitherto  met  with  this 
duct,  but  I  suspect  that  the  branches  which  in  Chelonobia 
inosculate,  and  which  seem  to  run  nearly  parallel  to  the 
circumference  of  the  basal  membrane,  answer  the  same 
purpose  of  connecting  the  ducts  together,  and  are,  perhaps, 
strictly  homologous.  In  this,  and  some  other  species  of 
Balanus,  the  last-formed  circumferential  duct  runs  round 
the  margin  of  the  upper  lamina  of  the  basal  plate,  close 
to  the  basal  edges  of  the  walls ;  and  as  these  latter  have 
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projecting  longitudinal  ribs,  the  duct  curves  a  little  round 
each  rib ;  so  that  the  whole  duct  is  formed  by  as  many 
short  inwardly  curved  portions  as  the  walls  have  ribs,  or 
longitudinal  septa.  Between  the  basal  extremities  of  these 
parietal,  longitudinal  septa,  the  extremities  of  the  radiating 
septa  of  the  basis  project  and  enter;  and  along  the  crests  of 
the  latter,  little  branch-ducts  {i'),  proceeding  from  the  cir- 
cumferential duct,  extend.  In  the  basis,  beneath  the  tubes 
formed  by  the  just-mentioned  radiating  septa,  there  is  a 
cancellated  shelly  mass  (which,  in  fig.  4  a,  was  of  unusual 
thickness),  and  along  the  crests  of  the  branching  ridges 
forming  this  cancellated  mass,  the  sub-branches  of  the  above 
branch-ducts  {i')  run ;  these  soon  become  so  minute  as  not 
to  be  distinguished  by  the  highest  powers,  and  thus  form 
a  sheet  of  cement,  which  attaches  the  last-formed  zone 
of  the  shelly  basis  to  the  supporting  surface.  At  what  point 
the  membrane  forming  any  one  duct  ceases,  the  cement- 
tissue  being  alone  left,  I  was  not  able  to  ascertain ;  but  the 
lower  parts  of  the  reticulated  slip  {z,  z,  fig.  4  a)  closely  re- 
sembled the  cement-tissue  which  surrounds  the  disc-segment 
of  the  pupal  antenna;  in  Lepas  australis.  The  circumferential 
duct,  here  and  there,  forms  little  loops,  as  may  be  seen  in 
fig.  4a:  and  often  two  branches,  running  along  the  crests 
of  two  adjoining  basal  septa,  proceed  from  a  common  point 
of  the  circumferential  duct.  The  cement  itself,  under  dif- 
ferent parts  of  the  basis,  appears  as  little  separate  discs,  as 
threads,  globules,  and  as  a  fine  network,  but  most  com- 
monly as  simple  layers.  As  each  thick  zone  of  shelly 
matter  is  added  round  the  basis,  the  exterior  branches 
of  the  ducts,  between  the  circumferential  duct  and  the 
new  layer  of  cement  beneath,  are  fairly  imbedded  in  shell, 
and  are  for  ever  hidden,  without,  indeed,  acid  be  used  for 
the  dissolution  of  the  calcareous  matter :  so,  also,  the  pre- 
existing ducts  and  glands,  and  the  main  trunk,  would  all 
have  been  hidden,  if  the  layer  of  calcareous  matter,  which, 
1  believe,  is  thrown  down  at  each  period  of  growth  over  the 
entire  surface,  had  not  been  of  excessive  tenuity. 

I  cursorily  examined  the  cementing  apparatus  in  Balanus 
galeattiSy  itnprovisus  and  crenatm^  which  have  all  calcareous 
buses,  and  belong  to  difierent  sections  of  the  genus;  and 
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the  structure  seemed  to  be  essentially  the  same.  In  BaL 
galeatus^  I  found  the  cement-ducts  varying  in  diameter 
from  ^th  to  ro.s55th  of  an  inch  in  diameter.  In  B.  improvims^ 
the  cement-glands  do  not  differ  much  from  those  of 
B.  tintinnabidum ;  but  the  cement-ducts  bifurcate  often 
before  entering  the  circumferential  duct;  and  the  little 
branches,  which  proceed  from  the  latter,  are  very  short, 
and  almost  immediately,  owing 'to  the  thinness  of  the  basis, 
blend  into  a  slip  of  cement. 

I  hope  to  be  excused  for  describing  at  such  length,  the 
apparatus  by  which  sessile  cirripedes  are  permanently 
attached  to  a  supporting  surface;  for  this  is  the  great 
leading  character  of  the  sub-class,  not  hitherto  observed  in 
any  other  Crustacean.*  It  is  not  easy  to  overstate  the 
singularity  and  complexity  of  the  appearance  of  the  basal 
membrane  of  a  Balanus  or  Coronula :  and  when  we  con- 
sider the  homological  nature  of  the  apparatus,  the  subject 
becomes  still  more  curious:  I  feel  an  entire  conviction, 
from  what  I  have  repeatedly  seen  in  several  genera  of  the 
Lepadidae,  both  in  their  mature  and  pupal  condition,  and 
from  what  I  have  seen  in  Proteolepas,  that  the  cement-glands 
and  ducts  are  continuous  with  and  actually  a  part  of  an 
ovarian  tube,  in  a  modified  condition ;  and  that  the  cellular 
matter  which,  in  one  part,  goes  to  the  formation  of  ova 
or  new  beings,  in  the  other  and  modified  part,  goes  to  the 
formation  of  the  cementing  tissue.  To  conclude  with  an 
hypothesis, — those  naturalists  who  believe  that  all  gaps  in 
the  chain  of  nature  would  be  filled  up,  if  the  structure  of 
every  extinct  and  existing  creature  were  known,  will  readily 
admit,  that  Cirripedes  were  once  separated  by  scarcely 
sensible  intervals  from  some  other,  now  unknown,  Crusta- 

•  Kathke  has  described  ('Acta  Nova,'  1839,  p.  147),  in  some  siphonosto- 
matous  crostaceaus,  a  pair  of  corioiis  organs,  which  serve  to  secrete  a  sub- 
stance that  holds  the  eggs  attached  together  in  a  mass  to  the  parent's  body : 
these  oi^:ans  Kathke  has  designated  by  a  similar  name  to  that  which  I  have 
used,  namely,  the  cementing  organs  or  receptacles ;  they  are  distinct  from  the 
oviducts,  but  enter  them  near  their  external  orifices.  As  in  Cirripedes,  the 
cement-glands  and  ducts  are  certainly  continuous  with  an  ovarian  tube ;  and  as 
they  occupy  a  quite  different  position  in  the  animal's  body,  these  organs  of 
RaUike,  tnough  in  some  degree  analogous  in  functiop,  must  be  homologically 
distinct. 
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ceans.  Should  these  intervening  forms  ever  be  discovered, 
I  imagine  they  would  prove  to  be  Crustaceans,  of  not  very 
low  rank,  with  their  oviducts  opening  at  or  near  their  second 
pair  of  antennae,  and  that  their  ova  escaped,  at  a  period  of 
exuviation,  invested  with  an  adhesive  substance  or  tissue, 
which  served  to  cement  them,  together,  probably,  with  the 
exuviae  of  the  parent,  to  a  supporting  surface.  In  Cirripedes, 
we  may  suppose  the  cementing  apparatus  to  have  been 
retained ;  the  parent  herself,  instead  of  the  exuviae,  being 
cemented  down,  whereas  the  ova  have  come  to  escape  by  a 
new  and  anomalous  course. 


Affinities^  Value  of  Characters^  Variation. 

Under  the  Order  it  has  been  stated  that  the  Balanidae, 
are,  on  the  cirripedial  type,  the  highest  in  the  class ;  that  is, 
they  are  the  most  complicated,  but  not  (to  use  Professor 
Owen's  term)  by  mere  vegetative  repetition.  Amongst 
the  Balanidae,  the  first  section  of  the  genus  Balanus  may  be 
taken  as  typical ;  here  we  have  the  structure  of  the  shell 
extremely  complicated,  yet  beautifully  adapted  for  strength, 
and  for  the  protection  of  the  included  body.  The  cementing 
apparatus  is  here,  also,  most  complicated.  I  have  divided 
the  Balanidae  into  two  natural  sub-families,  the  Balaninae 
and  Chthamalinae,  in  accordance  with  certain  differences  in 
the  structure  of  the  shell  and  of  the  animal's  body: 
that  this  division  is  natural,  might  almost  be  inferred  from 
the  one  fact,  that  all  the  characters  by  which  the  Chthama- 
linas  differ  from  the  Balaninae,  are  those  by  which  the 
former  approaches  the  family  of  the  Lepadidae ;  moreover, 
certain  anomalous  characters  in  the  Chthamalinae,  as  the 
supplemental  whorls  of  compartments  in  Catophragmus, 
and  the  presence  of  caudal  appendages  in  this  same  genus 
and  in  Fachylasma,  reveal  this  same  affinity.  The  only 
objection  which  I  can  see  to  the  separation  of  the  sixteen 
genera  into  the  above  two  sub-families,  may  be  drawn  from 
the  degree  to  which  they  blend  together ;  thus,  as  far  as 
the  shell  is  concerned,  Chelonobia,  in  one  important  in- 
ternal point  of  structure,  tends  to  assume  the  character  of 
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the  CbthamalinsB ;  and  on  the  other  hand,  Pachylasma,  a 
member  of  the  ChthamaUnae,  has  a  shell,  which  if  not 
examined  during  its  earliest  growth,  would  be  placed  with- 
out  doubt  amongst  the  Balaninae.  But  it  fortunately  so 
happens^  that  in  no  one  character  of  the  body  does  Pachy- 
lasma  approach  the  Balaninae  more  nearly,  than  do  the 
other  members  of  its  sub-family;  or  Chelonobia  approac^i, 
in  the  same  respects,  the  Chthamalinse.  It  is  only  in 
Chthamalus,  of  which  the  shell  clearly  places  it  in  the  sub- 
family bearing  its  name,  that  in  some  of  the  species,  the 
less  bullate  labrum, — the  larger  palpi, — ^the  lower  teeth 
of  the  mandibles  being  laterally  double, — and  the  lower 
segments  of  the  third  pair  of  cirri  being  thickly  clothed, 
like  the  lower  segments  of  the  second  pair,  with  bristles — 
all  show  that  these  species  make  an  approach  in  structure 
to  the  Balaninae. 

It  will  be  seen  that  I  have  divided  the  Balaninae  into  two 
little  groups,  according  as  whether  the  branchiae  consist  of 
one  or  of  two  plicated  folds  of  membrane,  and  as  whether 
or  not  the  scutum  and  tergum  are  articulated  together. 
I  have  been  greatly  tempted  to  follow  Drs.  Leach  and 
Gray,  who  have  separated  the  second  of  these  groups,  con- 
taining the  genera  Coronula,  Tubicinella,  Xenobalanus,  and 
Platylepas,  into  the  sub-family  of  the  Coronulinae.  Cer- 
tainly these  genera  have  a  peculiar  aspect  in  common,  and 
agree  in  being  parasitic  and  imbedded  in  the  skin  of  Ceta- 
ceans, as  is  the  case  with  the  first  three  genera,  or  in  that  of 
turtles,  manatee,  and  sea-snakes,  as  in  Platylepas.  Though 
these  genera  possess  several  peculiar  characters,  yet  I  can 
find  none  common  to  all  four,  excepting  their  imbedment  in 
the  skin  of  Vertebrata,  their  double  branchiae,  and  their 
non-articulated  opercular  valves;  and  these  I  do  not  think 
of  sufficient  importance  to  serve  for  the  separation  of  a  sub- 
family ;  for  in  Chthamalus,  one  species  has  double  branchiae, 
one  species  has  no  branchiae  at  all,  and  the  other  species  have 
single  branchiae ;  so  again  in  Chelonobia,  the  scutum  having 
only  a  homy  articular  ridge,  makes  an  approach  to  Coronula 
and  its  alUes.  I  may  further  specify  that  the  folded  walls, 
a  singular  character  common  to  Coronula,  Platylepas  and 
Xenobalanus,  fails  in  Tubicinella ;  the  open  tubes  and  the 
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imperfect  outer  lamina  of  the  parietea  towards  their  bases, 
are  characters  which  fail  in  one  species  of  Platylepas ;  the 
muscles  running  to  the  opercular  valves  being  thinly  spread 
out,  and  parti^y  without  transverse  striae,  is  also  a  cha- 
racter which  fails  in  Platylepas ;  the  simplicity  of  the  cement- 
ducts  partially  fails  in  Tubicinella ;  and  lastly,  the  exist- 
ence of  small  intermediate  teeth  on  the  mandibles,  fails 
in  Xenobalanus:  hence,  I  repeat,  I  have  not  thought  it 
prudent  to  admit  the  sub-family  of  the  Coronulinae,  though 
in  many  respects  a  very  natural  group. 

The  genera  in  the  Balaninae  and  Chthamalinse  are 
founded  chiefly  on  the  number  of  the  compartments  (the 
number  being  apparently  due,  as  previously  explained,  to 
the  fusion  or  abortion  of  certain  of  the  eight  typical  com- 
partments) ;  and  secondarily,  on  the  nature  and  even  form  of 
the  basis,  and  on  the  porosity  of  the  walls.  In  Coronula 
and  its  allies,  the  non-articulated  opercular  valves  and  deeply 
folded  walls  come  into  play.  As  a  justification  for  using 
these  characters  Id  distingtdshing  the  genera,  apd  even  to  ! 
certain  extent  in  separating  the  two  sub-families,  I  must 
call  to  mind  that  the  sheU,  with  the  basis,  is  not  merely 
a  dermal  envelope,  as  amongst  Molluscs,  but  actually 
consists  of  the  first  three  segments  of  the  head.  The  parts 
of  the  mouth  and  the  cirri  are  of  very  little  service  in  distin- 
guishing the  genera, — a  singular  fact,  considering  that 
most  of  the  genera  amongst  the  LepadidaB  could  be  distin- 
guished by  these  organs, — though  trifling  details  in  their 
structure  sometimes  come  in  useful  as  specific  charac- 
ters. Balanus,  with  the  sub-genus  Acasta ;  Pyrgoma,  with 
the  sub-genus  Creusia ;  TetracUta,  and  Elminius,  are  genera 
of  about  equal  value ;  though  perhaps  the  two  latter  are 
rather  more  nearly  related  together  than  to  the  others. 
Qhelonobia  is  more  distinct ;  it  shows  some  little  affinity 
to  the  ChthamalinsB,  and  likewise  to  the  four  following 
genera.  Coronula,  Platylepas,  Tubicinella,  and  Xenobalanus, 
are  genera  quite  distinct  from  the  foregoing,  and  from  each 
other ;  yet,  as  we  have  just  seen,  palpably  allied  together. 
Amongst  the  Chtbamalinee,  Pachylasma,  Octomeris,  and 
Catophragmus,  are  more  closely  related  to  each  other  than 
to  the  other  two  genera  of  the  sub-family ;  yet  Pacbylasma, 
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as  far  as  the  shell  is  concenied,  leads  into  the  BalaninaD, 
and  Catophragmus  into  the  Lepadidae;   Octomeris  leads 
towards  Chthamalus,  and  Chthamalus  towards  Chamaesipho. 
Variation. — The  discrimination  of  the  species  in  most 
of  the   genera,   offers  very  great  difficulties.     I  cannot 
too  strongly  impress  on  any  one  intending  to  study  this 
class,  not  to  trust  to  external  characters :  he  must  sepa- 
rate and  clean^  and  carefully  examine  the  internal  struc* 
ture  and  form  of  the  compartments,  and  more  especially  of 
the  opercular  valves.     After  considerable  experience,  when 
numerous  varieties  of  a  species  have  been  carefully  examined, 
the  eye  acquires  a  sort  of  instinctive  knowledge,  by  which 
it  can  recognise  the  species,  though  the  character  cannot  be 
defined  by  language ;  but  I  have  found  that  no  amount  of 
experience  with  some  of  the  commonest  species,  will  save 
frequent  and  grave  errors,  as  long  as  external  characters 
alone  are  trusted  to.     Not  only  does  every  external  cha- 
racter vary  greatly  in  most  of  the  species,  but  the  internal 
parts  very  often  vary  to  a  surprising  degree ;  and  to  add  to 
the  difficulty,  groups  of  specimens  not  rarely  vary  in  the 
same  manner.     After  having  given  up  several  years  to  the 
study  of  this  class,  I  must  express  my  deliberate  conviction 
that  it  is  hopeless  to  find  in  any  species,  which  has  a  wide 
rangCy  and  of  which  nufnerous  spedmetis  from  different 
districts  are  presented  for  examination,  any  one  part  or 
organ, — which  from  differing  in  the  different  species  is  fitted 
for  offering  specific  characters, — absolutely  invariable  in  form 
or  structure.     I  may  in  one  respect  even  go  further,  and 
affirm,  that,  if  in  a  species,  any  part  or  organ  differs  remark- 
ably from  the  same  part  in  its  congeners,  then  if  many  speci- 
mens are  examined,  especially  when  collected  from  different 
districts,  such  part  or  organ  will  be  found  eminently  variable. 
1  may  instance  the  antenniformed  third  pair  of  cirri  in 
Chthamalus  antennatus^  the  teeth  on  the  posterior  cirri  in 
Jcasta  sulcata,  the  terga  in  Pyrgoma  dentatum,  the  adductor 
ridge  of  the  scuta  in  Pyrgoma  canceUatum  and  in  Oreusia, 
and  other  such  cases :  hence  it  will  not  do  to  found  a  species 
on  a  slight,  or  sometimes  even  on  a  considerable  difference, 
in  any  single  point  or  organ.     On  the  other  hand,  I  am  far 
from  asserting^  that  if  only  half-a-dozen  specimens  of  some 
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rare  species  of  Cirripede  be  brought  from  some  one  quarter 
of  the  world,  characters  beautifully  defiued  may  not  be 
readily  discovered.  In  determining  what  forms  to  call 
varieties,  I  have  followed  one  common  rule ;  namely,  the 
discovery  of  such  closely-allied,  intermediate  forms,  that 
the  application  of  a  specific  name  to  any  one  step  in  the 
series,  was  obviously  impossible;  or,  when  such  inter- 
mediate forms  have  not  actually  been  found,  the  knowledge 
that  the  differences  of  structure  in  question  were  such  as, 
in  several  allied  formSj  certainly  arose  from  variation, — ^for 
instance,  in  the  case  of  two  shells  otherwise  identical,  one 
being  longitudinally  ribbed  and  the  other  smooth,  a  charac- 
ter which  we  know  to  vary, — but  I  have  always  used  this 
argument  from  analogy  with  great  caution.  Finally, 
as  in  the  large  genus  Balanus,  there  is  an  especial  amount 
of  variation,  I  have  there  entered  in  detail  on  this  subject ; 
and  I  hope  that  those  interested  in  it,  will  refer  to  that 
discussion,  which  is  almost  verbally  applicable  to  some  other 
genera  of  the  family,  as  Tetraclita  and  Chthamalus. 

Bate  of  Growth.  Exuviation.  Powers  of  Bepairinff  In- 
juries.  —  In  my  former  volume  I  have  shown  that  the 
pedunculated  cirripedes  grow  rapidly ;  this  is  likewise  the 
case  with  the  Balanidae.  Mr.  Stutchbury  informs  me  that 
he  has  seen  numerous  specimens  of  Balanus  tintinnabulum 
from  2  to  3  inches  in  height  and  from  5  to  6  inches  in 
circumference  (and  this  is  nearly  the  full  size  which  the 
species  attains),  on  a  vessel  which  had  been  to  sea  only 
during  one  year.  At  Coquimbo,  in  Chile,  I  have  seen  a 
s^pecimen  ,o{  B.  psittacus  1 '3  of  an  inch  in  basal  diameter, 
and  '8  in  height,  adhering  to  a  chain  that  had  been  only 
six  months  under  water.  Poli,  also,  gives  the  case  of  some 
Balani  (probably  B.  perforatum  ^  which,  in  about  four 
months,  had  attained  a  basal  diameter  of  1  inch,  and  a 
height  of  l^th  of  an  inch.  Balanus  balanoides  is  a  smaller 
species,  and  of  slower  growth;  for  the  late  Mr.  W. 
Thompson,  of  Belfast,  found  that  in  three  months  from 
July  3d,  certain  marked  specimens  had  increased  from 
2i — 3  lines  to  4^  lines,  which  is  the  usual  maximum  size 
attained  in  that  locality.  From  other  observations,  Mr. 
Thompson  believes  that  the  extreme  duration  of  life  of  this 
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species  is  about  two  years :  whether  the  other  and  appa- 
reotly  quicker-growing  species,  are  shorter-lived,  I  have  no 
means  of  judging. 

In  accordance  with  this  rapid  growth  is  the  frequency  of 
the   periods  "of  exuviation.     Mr.  Thompson   kept  twenty 
specimens   of  B.  btdanoides  alive,  and  on  the  twelfth  day 
he  found  the  twenty-first  cast-off  integument,  showing  that 
all  had  moulted  once,  and  one  individual  twice,  within  this 
period.*      This  frequency  of  exuviation,  together  with  the 
durability  of  the  cast-off  integuments,  explains  the  astonish- 
ing  masses  of  exuviae,  which  Mr.  Peach  assures  me  he 
annually  has  observed  off  the  coast  of  Cornwall ;  they  are 
most  abundant  in  April  and  May,  but  he  has  seen  quan 
tities  also  in  September ;  he  could  easily,  as  he  tells  me, 
have  filled  several  quart-measures  with  them.     The  speci- 
mens sent  to  me  consisted  chiefly  of  Balanus  balanotdes, 
perforatuSy  and  Chthamalm  steUatus.    The  opercular  mem- 
brane, with  a  narrow  strip  from  between  the  two  scuta, 
and  another  narrow  strip  from  between  the  two  terga,  are 
moulted  together,  in  connection  with  the  more  delicate 
mennbrane  lining  the   sack,   and  investing  the  plicated 
hranchiae.      This    membrane,    likewise,    is    continuously 
connected   with  that  covering  the  whole   body  and  its 
appendages.    As  I  have  stated  under  the  Lepadidse,  the 
inner  tunic  of  the  oesophagus,  of  the  rectum,  of  the  olfactory 
pouches,   and  that  which  enters   a  little  way  into  the 
acoustic  meatus,  and  the  apodemes  of  the  maxDlae,  are  all 
moulted.     On  the  cirri  and  jaws,  new  spines  are  formed 
with  their  upper  ends  enclosed  within   the   old   spines, 
but  with  their  lower  ends  projecting  inwards,  beyond  the 
bases  of  the  old  spines,  and  inverted  like  the  fingers  of 
a  glove  hastily  pulled  off.     The  membranes  of  the  body,  in 
the  act  of  exuviation,  split,  I  believe,  only  over  the  prosoma. 
How  the  neat  separation  of  the  opercular  membrane,  from 
all  round  the  sheath  and  opercular  valves,  is  effected,  I  do 
not  fully  understand ;  but  it  is,  probably,  analogous  to  the 
splitting  of  the  thick  carapace  of  the  common  crab.     I  sus- 
pect in  Coronula,  in  which  genus  and  its  allies  the  oper- 

*  In  Daphnia,  Stratu  (*Mto.  du  Museum,'  torn.  ▼!,  p.  151)  found  that  the 
indiyiduals  moulted  every  five  or  six  days. 
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cular  membrane  is  not  periodically  moulted,  that  the  mem- 
brane lining  the  sack  is  not  always  thrown  off  at  the  same 
exact  time  with  that  of  the  body.  In  ChthamaluB  steUatus, 
in  the  act  of  moulting,  the  opercular  membrane  is  the  last 
part  that  separates  from  the  new  underlying  membranes : 
1  find  that  this  species  can  moult  when  kept  in  a  damp 
box  out  of  water.  The  new  membranes  of  the  body, 
immediately  after  the  exuviation,  are  not  lax  in  any  extreme 
degree.  The  exuviae  of  the  genus  Chthamalus,  and  of  some 
other  genera  amongst  the  Chthamalinae,  can  at  once  be 
recognised  by  the  divergence  of  the  posterior /o»r  pairs 
of  cirri :  in  the  case  of  Chthamaitta  stellatm  I  have  eJso  noticed 
that  the  animal  generally  dies  with  these  cirri  in  the  same 
divergent  position.  Finally,  I  cannot  doubt*  that  the 
Triton  described  by  Linnaeus  was  only  the  exuviae  of  some 
Balanus  (probably  B.  porcatus) ;  Linnaeus  mistaking  the 
probosciformed  penis  for  the  mouth  of  his  imagined  distinct 
animal. 

I  have  seen  a  few  specimens  showing  that  when  the  shell 
has  been  broken  it  can  be  repaired;  and  this  I  believe 
is  effected  by  the  growth  of  a  crest  of  corium  between 
the  broken  edges,  and  the  subsequent  calcification  of  this 
crest.  Mr.  Stutchbury  possesses  a  monstrous  specimen  of 
CheUmobia  teatudinaria, .  in  which  one  of  the  lateral  com- 
partments on  one  side  has  not  been  developed.  The  cirri 
not  rarely  get  cut  off,  but  are,  as  it  appears,  soon  repaired. 
I  have  observed  a  singular  number  of  examples  of  the  act 
of  reparation  in  a  group  of  the  Australian  Balanus  vestitus. 
The  manner  in  which  the  cirri  are  repaired  seems  to  me 
curious :  the  cut-off  end  is  closed  by  a  rounded  scale  of 
yellowish  chitine,  and  then  the  corium,  in  the  four  or  five 
subjacent  segments,  separates  from  the  external  articulated 
membrane,  which  now  serves  only  as  a  case  or  capsule. 
The  tube  of  corium  thus  enclosed,  with  its  contained  muscles, 
shrinks  a  little,  and  soon  can  be  perceived  to  be  in  process  of 

*  Lixmisus  spe^dcs  of  the  included  body  (inhabitaiit  as  he  calls  it)  of  other 
CinipedeB,  as  a  Triton ;  and  this,  I  think,  shows  that  Lesson's  conjecture  that 
the  Triton  was  an  Alepas  cannot  be  correct ;  for  Linnaeus  could  hardOiy  have 
supposed  that  a  pedunculated  cirripede  inhabited  another  pedunculated  or 
sessile  cirripede. 
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dividing  into  new  and  smaller  segments, — in  one  instance  ten 
in  number, — ^which  at  the  next  exuviation  would,  no  doubt, 
be  invested  with  an  external  membrane,   and  be  freely 
exposed*     In  another  instance,  the  pedicel  of  a  posterior 
cirrus  had  been  cut  off  and  subsequently  closed ;  in  this 
instance,  a  whole,  immature,  miniature  cirrus,  with  the  two 
rami,  each  having  fifteen  minute  segments,  was  thus  en- 
closed in  what  had  been  the  single  lower  segment  of  the 
pedicel.     I  have  seen  several  specimens  of  Balanus  bala- 
naides,  as  described  under  that  species,  with  several  of  the 
cirri  and  the  penis  truncated ;  but  I  believe  this  was  owing 
to  monstrosity,  which  seemed  particularly  to  affect  the  male 
organs  of  generation ;  for  no  reparation  seemed  to  be  in 
progress.     In  a  specimen  of  Coronula,  however,  the  penis 
appeared  to  have  been  really  cut  off  by  accident ;  it  had 
been   closed,  by  a  scab,  with  concentric  lines,  like  the 
articular  rings  on  the  penis  itself;  and  within  the  case  thus 
formed,  the  corium  had  healed,  and  had  become  pointed, 
but  inverted;  I  presume  that  the  point  would,  after  another 
exuviation,  have  been  everted,  and  its  length  thus  increased. 


Geographical  Banye  and  Habits. 

With  respect  to  range,  the  results  arrived  at  have  no 
particular  interest,  for  the  species  are  not  suflSciently  nume- 
rous; and,  what  is  still  more  adverse,  the  genera,  with 
unimportant  exceptions,  range  over  the  world;  so  that 
there  is  no  scale  of  differences,  and  it  cannot  be  said  that 
these  two  regions  differ  in  their  genera,  and  these  two  only 
in  their  species.  In  all  the  following  remarks,  I  have 
trusted  exclusively  to  my  own  specific  identification ;  and 
have  rejected  all  assigned  localities  which  appeared  from  any 
cause  to  be  doubtful.  Sessile  cirripedes  are  found  in  every 
sea,  from  lat.  74°  18'  north  to  Cape  Horn.  The  area 
included  between  the  north  point  of  the  Philippine  Archi- 
pelago and  the  south  point  of  Australia,  extending  on  the 
right  hand  to  New  Zealand,  and  on  the  left  to  Sumatra, — 
an  area,  which,  though  including  two  distinct  Cirripedial 
regions,  is  small  compared  with  the  surface  of  the  globe. 
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yet  inclades  a  greater  number  of  species,  especially  of 
peculiar  species,  than  the  whole  rest  of  the  known  world. 
This  is,  probably,  in  chief  part  due  to  the  broken  nature  of  the 
land,  affording  diversified  habitats,  and  to  much  of  the  coast 
being  rocky.  Cirripedes,  from  requiring  to  be  attached, 
cannot  live  where  the  shores  and  adjoining  bottom  are  sandy 
or  muddy  or  formed  of  moving  shingle ;  hence,  no  doubt,  it 
arises,  that  there  is  such  a  remarkable  contrast  in  the  great 
number  of  the  species  inhabiting  the  bold  rocky  western 
coast  of  South  America,  and  the  few  species  living  on  the 
sloping,  and  often  sandy  or  muddy  or  shingly,  eastern 
shores  of  this  continent.  Hence,  also,  I  believe,  it  is  that 
not  many  species  have  been  brought  from  India.  Coral- 
reefs  are  not  favorable  to  Cirripedes,  consequently  but 
few  are  known  to  inhabit  the  islands  of  the  Pacific  Ocean. 
Where  Cirripedes  can  live,  though  the  species  in  no 
district  are  numerous,  the  individuals  abound  in  infinite 
numbers :  I  have  walked  over  the  coast-rocks  of  the  Falk- 
land and  Chonos  Islands,  of  Chile  and  Van  Diemen's  Land, 
fairly  encrusted  over  wide  spaces  with  a  continuous  layer  of 
Cirripedes,  consisting  of  only  two  or  three  species ;  in  the 
same  manner  as  may  be  observed  on  many  parts  of  the 
shores  of  Great  Britain,  and,  I  believe,  of  North  America. 

With  respect  to  the  effects  of  temperature  on  the  range 
of  Cirripedes,  no  genus  (having  more  than  one  species)  is 
confined  to  the  torrid  zones.  Pyrgoma,  from  being  always 
attached  to  corals,  is,  of  course,  ordinarily  found  in  the 
hotter  seas ;  but  one  species  ranges  from  the  Cape  de  Verde 
Islands  in  the  torrid  zone  to  the  southern  shores  of  England 
and  Ireland.  Tetraclita  is  not  found  in  the  colder  seas,  but 
is  numerous  in  species  and  in  individuals,  on  the  southern 
shores  of  Australia  and  at  the 'Cape  of  Good  Hope.  I  may 
here  add,  that  the  two  genera  with  the  most  confined  ranges, 
are  Chamsesipho  and  Elminius ;  the  former  has  only  two 
species,  one  inhabiting  Australia,  and  the  other  the  East 
Indian  Archipelago;  Elminius  has  four  species,  confined 
to  the  southern  hemisphere,  and  inhabiting  Australia,  New 
Zealand,  and  South  America.  To  return  to  the  effects  of 
temperature ;  in  Mr.  Dana's  great  work  on  Crustacea^  an 
excellent  chart  is  given,  in  which  the  iaocrymal  lines,  or 
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those  exhibiting  the  mean  temperature  of  the  waters  along 
their  course,  for  the  coldest  thirty  consecutive  days  in  any 
season  of  the  year,  are  given ;  and  which  lines  Mr.  Dana 
has  shown  are  the  most  influential  in  governing  the  dis- 
tribution of  marine  animals.  At  the  isocryme  of  68^, 
Mr.  Dana  divides  the  torrid  and  sub-torrid  zones  from  the 
several  temperate  zones ;  and  at  44^  the  temperate  from 
the  sub-frigid  and  frigid  zones ;  but  as  no  Cirripedes  are 
exclusively  confined  to  these  frigid  zones,  we  may  here  dis- 
regard them.  From  Mr.  Dana's*  table  of  the  areas  of  the 
torrid  and  temperate  ocean-zones,  on  both  sides  of  the 
equator,  it  seems  that  they  are  nearly  as  337  to  278,  in 
relative  area ;  and  consequently,  he  remarks,  that  the  marine 
species  in  any  class,  if  distributed  equally  over  the  two,  would 
be  one  fifth  more  numerous  in  the  torrid  than  in  the  tem- 
perate zones.  Now  of  Cirripedes,  taking  all  the  orders,  there 
are  at  present  known  1 47  species ;  of  these,  7  have  doubtful 
habitats,  leaving  140  for  comparison.  Of  these  140,  nearly 
one  quarter,  or  37,  inhabit  both  the  torrid  and  temperate 
zones,  as  above  defined ;  46  are  found  exclusively  in  the 
torrid,  and  57  exclusively  in  the  temperate  zones;  so 
that  the  temperate  zones,  though  less  in  area,  and  having, 
proportionally,  even  a  considerably  lesser  length  of  coast- 
line,  nevertheless  have  a  preponderance  in  the  number  of 
species.  But  it  should  be  borne  in  mind,  that  there  are 
two  great  temperate  districts,  separated  from  each  other  by 
one  great  torrid  district;  and,  inasmuch  as  the  number 
of  species  in  any  region  seems  to  depend  in  some  degree 
on  the  isolation  of  the  sub-regions,  we  might  have  ex- 
pected (the  other  conditions  now  being,  and  the  past  condi- 
tions having  been  alike),  that  the  two  great  temperate 
areas  would  have  contained  more  species,  perhaps  doubly 
more,  than  the  single  great  torrid  area. 

The  proportional  numbers,  above  given,  are  not  very 
widely  difierent,  whether  we  take  separately  the  Balanidae, 
the  Lepadidae,  or  all  together.  Mr.  Dana  has  shownt  at 
length,  that  generally  amongst  the  Crustacea,  the  species 
which  he  considers  of  highest  rank,  belong  to  the  extra- 


•  ( 


Crostacea:  United  States  Exploring  Expedition/  p.  1476  (corrected), 
t  Ibid.,  p.  1528. 
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torrid  zones:  there  seems  to  me  in  all  such  cases  to  be 
some  degree  of  vagueness  in  the  attempt  to  determine 
which  are  highest  or  lowest,  but  I  have  already  elsewhere 
stated  that  Balanus  is,  probably,  the  most  eminently 
Cirripedial  form,  and  exhibits  in  the  strongest  manner  all 
the  characters  by  which  Cirripedes  differ  from  other  Crus- 
tacea ;  as  this  genus  is  the  largest,  containing  86  species, 
of  which  the  habitats  are  known,  I  may  state  that  of  these, 
exactly  one  third,  or  12,  inhabit  both  zones;  9  exclusively 
inhabiting  the  torrid,  and  15  exclusively  *  the  temperate 
zones.  According  to  the  proportions  of  the  whole  class,  the 
numbers  should  have  been  9  torrid,  to  only  11*11  tem- 
perate ;  so  that  evidently  the  genus  Balanus  (in  one  sense 
typical)  inclines  towards  the  temperate  regions  more  strougly 
than  does  either  the  family  or  the  sub-class  to  which  it 
belongs. 

With  respect  to  the  relation  between  the  size  acquired 
by  the  different  species  of  sessile  cirripedes.  and  the  tern- 
perature  of  the  localities  inhabited  by  them,  the  genera 
Chthamalus,  Tetraclita,  and  Balanus,  alone  can  serve  for 
comparison :  in  Chthamalus  much  the  largest  species  is 
found  in  the  temperate  zone :  on  the  other  hand,  the  two 
largest  species  of  Tetraclita  are  from  the  torrid  zone, 
though  one  of  them  also  sometimes  ranges  into  the  tern* 
perate  seas :  in  Balanus,  the  largest  species,  and  six  other 
species  having  a  basal  diameter  sometimes  over  two  inches, 
inhabit  the  temperate  regions ;  and  two  out  of  these  seven 
species,  flourish  even  in  the  Arctic  seas ;  whereas,  within 
the  torrid  zone,  there  are  only  three  species  with  a  diameter 
sometimes  exceeding  two  inches,  but  two  of  these  frequently 
become  very  large  and  massive ;  so  that  Balanus,  judging 
from  the  size  of  the  species,  as  well  as  from  their  range, 
does  not  require  for  its  highest  development  the  temperature 
of  the  torrid  zones. 

The  greater  number  of  the  species  of  the  Balanidse  have 
wide  ranges,  as  might  be  inferred  from  the  fact  of  between 
one  third  and  one  fourth  of  the  total  number  inhabiting 
both  the  torrid  and  temperate  zones ;  but  it  should  not  be 
overlooked,  that  those  species,  as  Balanus  tintinnabtilum, 
a??ip/iitrite,  itnprovisus,  and,  in  a  lesser  degree,  J5.  friffonus 
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and  Tetraclila  radiata,  which  seem  to  range  over  nearly  the 
whole  world  (excepting  the  colder  seas),  are  species  which 
are  habitually  attached  to  ships,  and  which  could  hardly  fail 
to  be  widely  transported.  Indeed,  it  appears  to  me  surprising, 
that  such  species  as  Balanus  psittacua  and  eburneua,  which 
often  become  attached  to  vessels,  should  still  be  confined, 
the  one  to  Southern,  and  the  other  to  Northern  America. 
But  some  other  Cirripedes,  which  I  have  never  seen  attached 
to  vessels,  have  likewise  immense  ranges :  thus  Tetradita 
porosa  is  found  in  every  tropical  and  warmer  sea,  and 
Chthamalm  atellatus  ranges  round  the  world  in  the  northern 
hemisphere,  and,  along  the  eastern  side  of  America,  far 
south  of  the  equator:  Balanus  spongicola^  and  Acasta 
9pong%tes,  extend  from  the  shores  of  Britain  to  the  Cape  of 
Good  Hope :  Balanm  lavis  ranges  from  Tierra  del  Fuego 
to  California.  I  may  further  remark,  that  the  only  two 
other  species  of  Balanus,  and  the  one  Chthamalus,  inhabiting 
Tierra  del  Fuego,  are,  also,  found  on  the  shores  of  Peru. 
But  to  show  the  powers  of  endurance  in  some  species,  I  may 
specify  the  case  of  Bcdanus  improvism,  which  flourishes  on 
the  coast  of  Nova  Scotia,  amongst  the  W  est  Indian  Islands, 
in  Southern  Patagonia,  and  near  Guyaquil.  Even  more 
striking  is  the  case  of  B.  crenatus,  of  which  I  have  seen 
specimens  from  latitude  74°  48'  north,  from  the  West 
Indies,  and  the  Cape  of  Good  Hope  1  In  these  two  latter 
localities,  however,  it  seems  to  be  rare,  and  may  have  been 
first  transported  to  them  from  the  shores  of  Europe,  on  the 
bottoms  of  vessels,  to  which  it  sometimes  adheres. 

The  several  species  of  Balanidae  live  attached  either  to 
coast-rocks,  or  to  objects  at  various  depths,  down  to,  as  in 
the  case  of  Balanus  crenatus,  50  fathoms.  Balanus 
balanoides  sometimes  adheres  to  rocks  or  wood  so  high  up, 
that  it  is  not  covered  by  water  during  the  neap  tides,  Mr. 
Thompson  has  informed  me,  that  he  once  accidentally  kept 
some  specimens  of  this  species  out  of  water  for  seven  days 
in  a  warm  room,  and  that  they  were  then  quite  lively.  This 
species,  is  very  easily  killed  by  brackish  water,  as  are  some 
other  species,  whilst  B.  improvism  and  eburnem  can 
flourish  in  it ;  and  at  the  Falkland  Islands,  I  saw  Elminius 
Kinffii  attached  to  rocks  at  the  mouth  of  a  fresh-water 


1G4.  BALANIDiE. 

brook,  so  as  to  be  covered  by  pure  water  during  the  ebb 
of  each  tide.  Sessile  cirripedes  adhere  to  all  sorts  of 
objects,  floating  and  fixed,  animal  and  vegetable,  living  and 
dead,  organic  and  inorganic.  Chthamalus  is,  perhaps,  more 
commonly  attached  to  rocks  than  are  the  other  genera. 
Living  MoUusca  are,  I  think,  the  most  frequent  objects  of 
attachment :  Mr.  Cuming  has  remarked  to  me,  that  shells 
covered  by  an  epidermis,  as  Patella,  Haliotis,  and  Mytilus, 
are  the  greatest  favorites.  Acasta  is  always  imbedded  in 
sponges,  or  in  the  sponge-like  bark  of  Isis ;  Pyrgoma  and 
Creusia  in  corals ;  Chelonobia  is  attached  to  turtles,  and  one 
species  to  crabs  or  very  smooth  shells ;  Coronula,  Tubici- 
nella,  and  Xenobalanus,  are  imbedded  in  the  skin  of 
Cetaceans ;  and  Platylepas  in  that  of  manatee,  turtles,  or 
aea-snakes. 

If  we  attempt,  with  our  present  not  very  imperfect 
materials,  to  divide  the  globe  into  provinces,  according  to 
the  amount  of  difference  in  their  Cirripedial  inhabitants, 
including  all  orders  and  families,  and  disregarding  entirely, 
as  I  think  we  ought,  all  probabilities  or  conclusions  deduced 
from  the  distribution  of  other  tribes  of  animals,  we  find 
that  the  globe  may  be  divided  into  the  four  following  great 
provinces  and  one  sub-province.  I  should  premise,  that  in 
the  following  remarks  and  tables,*  the  species  of  Lepas, 
Conchoderma,  Chelonobia,  Coronula,  Platylepas,  and  Tubi- 
cinella,  are  excluded,  owing  to  their  being  attached  to  float- 
ing or  swimming  objects,  and  being  consequently  widely 
and  irregularly  distributed. 

The  first,  or  North  Atlantic  province,  is  that  of  Europe 
and  the  eastern  shores  of  North  America,  from  the  arctic 
regions  to  lat.  80° :  the  island  of  Madeira,  part  of  the 
north-west  coast  of  Africa,  and  the  whole  Mediterranean 
being  included.  In  this  province  (the  above-named  genera 
being  excluded)  we  have  31  species,  of  which.  22  are  not 
found  in  any  other  distant  quarter  of  the  globe.  As  some 
few  of  these  species  range  into  the  West  Indies,.!  have  not, 
on  this  account,  excluded  them  from  the  22  peculiiar  fornis. 


*  As  the  number  of  Cirripedes  in  the  whole  class  is  not  very  great^  1  have 
given  lists  of  the  species  in  tlie  four  mabi  provinces  and  in  the  one  sub-proviuce. 
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Had  I  included  the  West  Indies*  in  my  first  province,  the 
total  number  of  species  would  have  been  42,  of  which 
28  would  have  been  peculiar.  The  coast  of  Brazil,  even  as 
far  south  as  the  Rio  Plata,  might,  also,  have  been  included, 
for  I  have  not  seen  from  it  a  single  species  not  included  in 
the  above  42  West  Indian  species.  So  also,  by  adding  a 
single  species,  might  the  west  coast  of  equatorial  Africa. 
The  two  coasts  of  South  America  and  Africa,  which  face 
each  other  within  the  torrid  zone,  seem  to  be  remarkably 
barren  in  Cirripedes.  Europe  has  several  more  species 
than  the  United  States,  which  is  inhabited  by  only  ten 
species,  including  even  the  probably  imported  Balanus  tin- 
tinnabulum  and  amphitrite.  Of  these  ten  United  States 
species  only  two  are  not  found  in  Europe ;  and  both  these 
two  range  into  the  West  Indies,  and  as  far  as  the  northern 
shores  of  South  America,  and  therefore  cannot  be  con- 
sidered as  peculiar  to  the  United  States. 

I  have  formed  my  single  sub- province  for  the  southern 
extremity  of  Africa ;  for  although  I  know  of  only  1 1  species 
from  this  comparatively  short  and  uniform  line  of  coast, 
yet  I  was  not  able  to  group  these  eleven  in  any  of  the  main 
provinces :  5  of  the  species  are  peculiar,  1  Australian, 
3  European  and  West  Indian,  and  2  almost  universally 
distributed. 

The  second  province  includes  the  west  coast  of  North  and 
South  America,  from  Tierra  del  Fuego  to  Behring's  Straits : 
on  this  enormously  long  line  of  coast,  only  22  species  are 
known  to  exist,  but  of  these  no  less  than  1 5  are  peculiar. 
Of  these  1 5,  four  are  not  found  south  of  the  torrid  equa- 
torial region,  and  eight  are  not  known  to  occur  north  of 
this  same  region ;  so  that  this  long  line  of  coast  might  have 
been  divided  into  two  sub-provinces,  of  which  the  southern 
would  have  been  the  most  peculiar ;  but  as  eight  species 
are  found  both  north  and  south  of  the  equatorial  region, 
I  have  not  made  this  sub-division.  Two  of  the  species 
occurring  on  the  western  coast  of  North  America,  seem  to 

*  The  total  number  of  species  which  I  have  seen  from  the  West  Indies,  is 
19  or  20 ;  of  these,  only  6  are  peculiar  to  it,  or  8,  if  the  United  States  be  like- 
wise included,  the  other  12  or  14!  species  being  found  in  otlier  quarters  of  the 
world.  Six  peculiar  species  out  of  19  or  20,  has  not  appeared  to  me  sufficient 
to  institute  oven  a  sub-province. 
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represent  species  found  on  its  eastern  coast,  and  in  Europe; 
thus,  Bcdanus  glandula  takes  the  places  of  B,  crenatus^ 
and  B.  cariosus  that  of  B.  balanoides.  Not  a  single  species, 
excepting  a  few  which  are  also  widely  distributed  over 
other  parts  of  the  world,  is  known  to  be  common  to  the 
east  and  west  coasts  of  the  two  Americas. 

The  third  province  is  that  of  the  East  Indian  Archipelago, 
and  includes  the  Philippines,  Borneo,  New  Guinea,  Sumatra, 
Java,  Malacca,  and  the  eastern  coast  of  India.  Here  we 
find  37  species,  of  which  24  are  peculiar.  I  may  remark, 
that  I  have  received  no  species  from  Madagascar  or  the 
eastern  coast  of  Africa ;  few  from  India,  or  from  the  coast 
of  China ;  and  I  suspect,  that  on  most  of  these  coasts,  only 
few  exist.  Probably  our  third  province  will  hereafter  be 
found  to  include  the  whole  Indian  Ocean. 

The  fourth  province  is  that  of  Australia,  including  New 
Zealand  :  it  has  30  species,  of  which  21  are  peculiar.  Had 
the  temperate  Australian  coasts  (i.  ^.,  those  south  of  the 
isocryme  of  68®)  been  alone  considered,  the  number  of  the 
species  would  have  been  probably  25,  of  which  20  would 
have  been  peculiar, — that  is,  if  we  admit  within  the  20, 
several  species  which  range  from  the  temperate  into  the 
torrid  zone,  but  do  not  extend  beyond  the '  Australian 
shores.  Owfng  to  the  widely-extended  ranges  of  most  Cirri- 
pedes,  no  Arctic  or  Antarctic  provinces  can  be  said  to  exist. 

To  recapitulate  the  above  results,  bearing  in  mind  that, 
although  the  total  number  of  known  existing  Cirripedes  is 
147,  yet  that  the  habitats  of  seven  are  unknown,  and  that 
eighteen  are  excluded  owing  to  their  being  attached  to 
floating  or  swimming  objects,  so  that  there  are  only  122 
species  referred  to  in  the  following  table : 


(1.)  First,  or  North  Atlantic  Province,  to  lat.  30*  N. 
(If  the  West  Indies  liad  been  included  tiie  num- 
bers vould  have  been  42  and  38)  . 

(2.)  Sub-provinoe  of  South  Africa 

(3.)  Second  province,  or  West  Ck>ast  of  North  and  "^ 
South  America 

(4.)  Third  province,  or  East  Indian  Archipelago 

(5.)  Fourth,  or  Australian  province 


1 


I 


Total  number 
of  spedei. 


31 
11 

37 
30 


Spedea  confined 
to  the  proviaea. 


93 

5 

15 

34 
31 


GEOGRAPHICAL  RANGE.  167 

The  least  prolific  of  these  provinces  contains  22  species^ 
or  between  jth  and  ith  of  the  total  number  of  species,  and  the 
most  prolific  between  ^d  and  ^th  of  this  same  number.  In 
each  of  these  provinces,  it  is  remarkable  that  the  peculiar 
species  are  very  nearly  two  thirds  of  the  whole  of  its  inha- 
bitants*  These  facts,  I  think,  show  that  the  above  provinces 
are  natural  divisions  of  the  world,  as  far  as  their  Cirripedial 
inhabitants  are  concerned. 

As  Cirripedes  belong  to  the  great  class  of  Crustacea, 
and*  as  the  distribution  of  the  latter  has  lately  been  fully 
discussed  by  Mr.  Dana,  it  may  be  worth  while  briefly  to 
compare  my  results  with  his ;  more  especially  as  they  are 
so  very  different.     I  should  premise,  as  perhaps  accounting 
to  a  certain  extent  for  this  difference,  that,  owing  to  the 
wide  range  of  many  species,    and  the  almost  universal 
extension  of  the  same  genera,  my  provinces  are  founded  merely 
on  a  certain  proportion  of  the  species,  namely,  two  thirds, 
being   peculiar  or  confined  to  a  region  of  considerable 
dimensions :  whereas,  in  the  case  of  ordinary  Crustaceans, 
the  greater  number  of  the  species  are  distinct  even  in  the 
sub-provinces,  and  the  provinces  are  founded  mainly  on 
generic  differences.     Mr.  Dana  divides  the  surface  of  the 
globe  into  three  great  sections,  or  provinces,  the  Africo- 
European,  the  extent  of  which  is  shown  by  its  title ;  the 
Occidental,  which  includes  both  the  east  and  west  coast  of 
both  Americas ;  and  the  Oriental,  including  the  Indian  and 
Pacific  Oceans,  with  the  East  Indian  Archipelago,  and 
Australia.     Thus  Mr.  Dana  entirely  separates  the  Eastern 
shores  of  North  America  from  Europe ;  whereas,  as  far  as 
their  Cirripedial  inhabitants  are  concerned,  they  are  most 
intimately  allied,  and  form  my  first  or  North  Atlantic  pro- 
vince ;  and  to  this,  as  I  have  shown,  even  the  West  Indies, 
the  coast  of  Brazil,  and  equatorial  West  Africa  might  have 
been  added.     It  follows,  from  this  similarity  in  the  Cirri- 
pedes on  the  two  sides  of  the  Atlantic,  and  from  their  dis- 
similarity with  those  on  the  shores  of  the  Pacific,  that  the 
east  and  west  coasts  of  the  two  Americas  form  two  quite  dis- 
tinct Cirripedial  provinces;  though,  in  the  northern  half,  some 
connection  is  shown  by  a  few  representative  species :  on  the 
other  hand,  Mr.  Dana  unites  both  sides  of  the  whole  American 
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continent,  into  his  single  Occidental  province.  The  South- 
African  province  is  not  brought  out  by  Mr.  Dana  so  pro- 
minently, as  I  have  found  necessary.  Mr.  Dana  joins  the  East 
Indian  Archipelago  and  Australia  into  his  single  Oriental 
province,  and  makes  New  Zealand,  as  a  sub-province,  ap- 
parently as  distinct  from  Australia,  as  Australia  is  from  the 
East  Indian  Archipelago :  whereas  I  find  that  the  Cirripedes 
of  New  Zealand  clearly  belong  to  Australia ;  and  that  the 
Australian  Cirripedes,  especially  if  the  temperate  shores  be 
alone  considered,  are  as  distinct  from  those  of  the  East 
Indian  Archipelago,  as  from  those  of  any  other  quarter 
of  the  whole  world.  I  believe  that  the  provinces  deduced 
from  the  distribution  of  Cirripedes^  accord  better  with  the 
MoUuscan  provinces,  than  with  those  given  by  Mr.  Dana 
for  the  rest  of  the  great  class  of  Crustaceans. 

In  the  following  tables,  an  asterisk  means  that  the 
species  is  not  found  in  any  other  distinct  region  of  the 
globe.  When  found  in  one  of  the  five  provinces,  a  cor- 
responding number,  within  brackets,  is  appended,  to  show 
in  which  province  or  sub-province  it  has  been  found. 


(1.)  First  or  North  Atlantic  Province  :  Europe  and  the 
Eastern  United  States,  from  the  Arctic  Regions  to 
30°  north  latitude. 


Balanus  tintinnftbulum 
tulipiformis* 
calceolus 

galeatus* 

spongioola   . 

perforatus*  . 

amphitrite   . 

eburneus*    . 

improvisus  . 
porcatus*  . 
crenatus .  . 
balanoides*  . 
Hameri*.  . 
Acasta  spongites  .  . 
cyatlius*  .    . 

Pyrgoma  anglicum*  . 


(1  to  b,) 

confinea  to  Europe. 

Europe  and  India, 
r  confined  to  North  America  and  West 
I     Indies. 

(2)  and  West  Indies  (?) 
r  confined  to  Europe,  but  possibly  in  the 
1     West  Indies. 

(1  to  5.) 

{confinea  to  North  America  and  West 
Indies. 
Europe  and  North  America  and  (3). 
Europe  and  North  America. 

W.Indiesaad(S), 


» 


» 


» 


it 


99 


» 


Euro{;e  and  (2). 

Madeira  and  West  Indies, 
r  confined  to  Europe,  but  ranges  as  far  at 
\     least  as  the  Cape  de  Verde  Islands. 
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Xeiiobalanus  globicipitis* 
Chthamalus  stellatiis 
Pachjiasma  gi^anteum* 

Verruca  Stromia  .    .  . 

Spcnglcri*  .  . 
PcBcilasma  aurantia* 

crassa*  .  . 

Dichelaspis  Lowei*  .  . 
Oxynaapis  celata*     . 

Alepas  minata*    .    .  . 

parasita*       .  . 

Anelasma  squa]ioola*  . 

Aldppe  lampas*  .     .  . 
Scalpellum  vulgare* 

FoUicipes  cornucopia*  . 


confined  to  Europe. 

Europe  and  North  America  and  (3  and  4). 

confined  to  Europe. 

Europe  and  Ked  Sea. 

Madeira. 


J* 

n 


Europe. 

Europe  and  Atlantic  Ocean. 

Europe. 


9) 


Here  we  have  31  species,  of  which  22  are  not  found  in 
any  other  great  region  of  the  world. 


(2.)  Sub-Province  :  Africa^  South  oflat  30°. 

(1  to  5). 


BalanuB  tintinnabnlnm 

Capensis* 

spongicola   . 

amphitrite    . 

crenatos  .    . 

Acasta  spongites  .    . 

Tetraclita  serrata*    . 

rosea   .    . 

Ghthamalna  dentatus* 

Octomeris  auguloaa* 

Scalpellum  omatnm* 


(1)  and  West  Indies  (P). 

(1  to  5). 

(1)  and  West  Indies. 

0). 

(4). 

also  on  West  Coast  of  Africa. 


In  this  small  region  we  have  only  1 1  species^  of  which 
five  are  peculiar :  Balantis  Capenais  and  Tetraclita  serrata, 
seem  to  be  representatives  of  B.  psittacus  of  S.  America 
and  of  T.  porosa  of  that  and  several  other  regions. 


(3.)  Second  Province:    West  Coast  of  Sou/A  and  North 
America^  from  Tierra  del  Fwgo  toBehringa  Straits. 


Balanus  tintinnabulum 
psittacus* 
yinaoeus* 
trigonns  . 
laevis* 
concavns 
poecilus* 
improyisus 


north  and  south  of  the  equator  (1  to  6). 
soutL 


»» 


north  and  south  (4  and  6). 

„  (4  and  5). 

south, 
south  (and  north  P)  (1). 
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Balanns  nubilus* .    . 
glandula .    . 
cariosus*     . 
Tetraclita  porosa .    . 
Elminius  Xingii* 
Chthamalofl  stellatus 
cirratus* 
scabrosus* 
fissus*    . 
Hembeli* 
Yerraca  Is?  igata*    . 
Pollicipes  elegans*    . 
pofymerua* 
Gryptophifuus  minutua* 


north. 

north,  and  Southern  Pacific  Ocean. 

north. 

north  and  south  4  and  5  and  W.  Indies). 

south. 

north. 

south. 


M 


north  and  south. 

north. 

south. 

south  and  north. 


south. 


j» 


Here  we  have  on  this  long  line  of  coast,  22  species,  of 
which  1 5  are  peculiar. 


(4.)  Third  Provincb:  Indian  Archipelcyo  {including  tie 
PhilippineSy  Malacca,  Borneo,  Sumatra,  Java,  and 
New  Guinea^  and  eastern  coast  of  India). 


BalanuB  tintinnabulum 
Ajax*.    .    . 
navicuhi* 
stultus    •    . 
trigonus  .    . 
concavus 
amphitrite   . 
patellaris*   . 
amaryllis 
quadrinttatus* 
Acasta  luBvigata   •    . 
fenestrata*    . 
porpcMte*    . 
sporillus* 
Tetraclita  porosa .    . 
oostata*   . 
vitiata 
ooerulesoens 
zadiata 
Pyigoma  canoellatiim* 
grande* 
miUepom* 
crenatum* 
monticularin* 
Greusia  spinnlosa     . 
Chthamafus  steUatus 

intertextus 
Chamiesipho  scutelliformis* 
Octomens  brnnnea*      .    . 


(1  to  6). 

and  West  Indies. 
(3  and  5). 
(3  and  5). 
(1  to  5). 

(6). 

and  Red  Sea. 


(3  and  6)  and  West  Indies. 

(6). 

Pacific  Ocean. 

(5)  and  West  Indies. 


and  West  Indies. 
(I  and  3). 
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FcBcilasma  fissa*       .    . 

ebnrnea* 
Dichelaspis  Warwickii* 
Ibla  CumiDgii*  .  .  . 
Scalpellum  rostratum*  . 
PoUicipea  mitella*  .  . 
«Lithotrya  Nioobarica*  . 
inmcata    .    . 


and  Pacific  Ocean. 


Here  we  have  37  species,  of  which  24  are  peculiar  to 
this  province. 


(5.)  Fourth  Peovincb  :  Australia  {indudinff  New  Zealand), 


Balanus  tintinnabulum 
nigrescens* . 
deooros* 
trigonus  .     . 
concavns 
arophitrite    . 
amaiyllis 
allium*    .    • 
vestitus* 
imperator*  . 
Acasta  sulcata*    .    . 
^lans*      .    . 
Teiradiita  porosa 

rosea  .    . 
purporasoens 
▼itiata 
radiata 
Elminias  plicatus*    . 
simplex*    . 
modestna* . 
Ckthamalos  antennatns* 
GhanuBsipho  columna*  . 
Pacbylauna  anrantiacnm* 
Catophragmus  poljmerus* 
Alepas  tubnlosa* 
Ibla  qnadrivaivis* 
Scalpellam  Peronii* 
PoUicipes  spiaosna* 

Bcrtus* 
Lithotrya  caata* 


(1  to  5). 


(3  and  4). 
(3  and  4). 

1  to  6). 

4). 


[ 


(3  and  4). 
(2). 


(4) 


and  West  Indies. 


and  Pacific  Ocean  (f). 


Here  we  have  80  species^  of  which  21  are  peculiar. 
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Geological  History. 

The  ancient  history  of  the  Balanidae  is  a  brief  one.  No 
secondary  species  has  hitherto  been  discovered;  in  my 
monograph  on  the  fossil  Lepadidse'*'  I  have  shown  that  the 
negative  evidence  in  this  case  is  of  considerable  value,  and 
consequently  that  there  is  much  reason  to  doubt  whether 
any  member  of  the  family  did  exist  before  the  Eocene 
period.  The  existence  of  a  Cretaceous  Verruca  is  an  appa- 
rent exception  to  the  rule,  as  this  genus  has  hitherto 
always  been  ranked  amongst  sessile  cirripedes;  but  Verruca, 
as  we  now  know,  must  be  placed  in  a  family  by  itself, 
quite  distinct  from  the  Balanidse.  Balanus  is  the  oldest 
genus  as  yet  known ;  it  first  appeared  in  Europe  and  North 
America,  during  the  deposition  of  the  eocene  beds ;  and 
was  at  that  time,  as  far  as  our  information  at  present  serves, 
represented  by  very  few  species.  In  South  America,  one 
species  of  Balanns  abounds  in  individuals  in  the  ancient 
Patagonian  tertiary  formation.  I  have  seen,  in  the  British 
Museum,  specimens,  said  to  have  come  form  the  eocene 
nummulitic  beds  near  the  mouth  of  the  Indus,  belonging  to 
the  second  section  of  the  genus.  Generally,  the  extinct  forms 
belong  to  the  last  section  of  this  genus,  which  has  the 
parietes  not  permeated  by  pores.  During  the  miocene 
and  pliocene  ages,  sessile  cirripedes  abounded.  No  extinct 
genus  in  this  family  has  hitherto  been  discovered.  It  is 
singular,  that  though  the  Chthamalinse  approach  much 
more  closely  than  do  the  Balaninae  to  the  ancient  Lepadidse^ 
of  which  so  many  species  have  been  found  fossil  even 
in  the  older  Secondary  formations,  yet  that  only  one 
species  of  one  genus  of  this  sub-family  has  been  hitherto 
found  in  any  deposit ;  and  that  species  is  the  still  existing 
Pachylasma  giganteum^  in  the  modern  beds  of  Sicily. 
During  the  epoch  of  the  Glacial  deposits  in  Scandinavia, 
Scotland,  and  Canada,  the  still  existing  species  seem  to 
have  abounded ;  and  they  attained  larger  average  diraen- 

*  Since  the  note  to  pa^  5  of  that  work  was  written,  I  have  been  informed 
that  the  so-called  crctaccoLu>  Tubmnella  maxima  is  not  a  Cirripede. 
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sious  than  the  same  species  now  do  on  the  shores  of  Great 
Britain,  or  even  on  the  shores  of  the  northern  United  States, 
where  the  average  size  seems  larger  than  on  this  side  of  the 
Atlantic. 

Under  the  genus  Balanus,  I  have  given  my  reasons  for 
never  naming  species  in  this  large  and  difficult  genus,  with- 
out examining  the  opercular  valves :  it  has  been  owing  to 
this,  as  it  appears  to  me,  proper  want  of  caution,  that  there 
are  so  many  nominal  species.    Thus  it  is  made  to  appear  in 
catalogues,   that  the  tertiary  seas  abounded  with  species 
of  Balanus  to    an  extent  now  quite  unparalleled  in  any 
quarter  of  the  world.    Bronn,*  for  instance,  in  his  invaluable 
'Index  Palseontologicus,'  gives  the   names  of  35  Balani, 
found  fossil  in  Europe,  and  I  have  not  counted  those  found 
only  in  alluvial  deposits,  as  they  would  certainly  be  the  same 
as  the  still  living  species.     Now  I  know  only  11  recent 
Balani  on  the  shores  of  all  Europe,  from  the  North  Pole  to 
lat.  30^ ;  and  of  these  I  doubt  whether  -S.  balanoidea  and 
improvism  have  been  found  fossil.  In  the  Red  Crag  there  is 
cue  extinct  Balanus :  in  the  Coralline  Crag,  which  seems  to 
have    been  very  favorable  to  the  existence  of  Cirripedes, 
there  are  six  species  of  Balani,  of  which  two  are  absolutely 
extinct,  and  one  does  not  occur  in  any  neighbouring  sea : 
in  the  Eocene  formations  the  species  seem  to  have  been 
rare,  and  Lhave  seen  only  one,  and  that  is  an  extinct  form. 
Taking  these  several  facts  into  consideration,  and  bearing 
in  mind  that  Cirripedes  usually  range  widely,  I  do  not 
believe,  if  all  the  specimens  of  Balani  hitherto  found  in  the 
several  tertiary  formations,  from  the  eocene  to  the  glacial 
deposits,  throughout  Europe,  were  collected  together,  they 
would  amount  to  20  species.     I  have  myself  seen,  in  a  re- 
cognisable state,  only  12  fossil  species,  of  which  five  are 
extinct,  or  not  found  in  any  neighbouring  sea :  I  think  it 
probable  that  three  other  recent  species,  viz.  B.  tulipiformis, 
per/oratus,  and  amp/iitrite,  may  occur  in  the  Mediterranean 
.formations;  and  this  would  make  15  species.     Therefore 
in  the  above  estimate  of  20  species,  five  are  allowed  for 

*  To  save  any  other  person,  interested  in  fossil  Cirripedia,  going  through 
the  seYeral  works  quoted  bj  Bronn,  I  have  given  some  remarks  on  nis  list  of 
species,  in  an  appendix  at  the  end  of  the  Balanidae. 
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species  existing  in  European  collections,  but  not  hitherto 
seen  by  me ;  and  this,  I  believe,  is  a  very  full  allowance. 
Consequently,  even  on  the  supposition  that  the  five  species 
just  admitted  as  possibly  existing  in  cabinets,  and  that  the 
other  five  extinct  species,  which  I  have  seen  and  examined, 
have  all  been  previously  named  by  other  authors,  a  supposi- 
tion  excessively  improbable,  even  then  there  would  be  15 
superfluous  names  in  Bronn. 

The  following  short  table  shows  how  Cirripedes,  including 
all  three  Families,  were  represented  in  Great  Britain, 
throughout  the  several  Tertiaey  Stages. 


Name. 


BalanuB  tintinnabulum 

caloeolus  . 

spongicola 

concaTos  . 

poroatus    . 

crenatos   . 

Hameri     . 

bisolcatus . 

dolosua 

inclusos    . 

UDgniformis 
Acasta  undulata  . 
Pyrgoma  anglicum . 
Coronula  barbara  . 
Verruca  Stromia  . 
Scalpellum  magnum 

quaidratum 
Pollicipes  renexus  . 


Total,  18,  receut  and  ex- 
tinct, found 
Great  Britain, 
tertiary  deposit 


it  and  ex-^ 

fossil  in  / 

I,  in  some  I 

isit     .    .) 


•3       2 


« 
« 

* 


s 

55 


* 
« 


9 


I 

3 


g 


* 


* 
« 


9 


« 
« 


As  affording  some  standard  of  comparison  by  which  to 
compare  the  number  of  fossil  species,  at  any  period,  in  rela- 
tion to  the  number  of  species  probably  existing  in  the 
neighbouring  seas  during  the  same  epoch,  I  may  state  that 
there  are  now  living  and  propagating  on  the  shores  of 
Great  Britain,  IS  species  belonging  to  the  three  Families 
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iacluded  in  the  above  table.  I  have  not  counted  three 
species,  io  the  genera  Alcippe  and  Conchoderma,  which, 
firom  the  minuteness  of  then*  valves,  it  is  hardly  possible 
would  be  found  fossil.  On  the  other  hand,  I  have  in- 
cluded in  the  18,  five  species  of  Lepas,  which  from  floating 
and  being  oceanic,  are  more  likely  to  be  cast  up  on  beaches, 
than  to  be  imbedded  in  sedimentary  deposits;  so  that  13 
would,  perhaps,  be  a  safer  number,  as  a  standard  of  com- 
parison. Now  in  the  coralline  crag,  which  seems  to  have 
been  eminently  favorable  for  the  existence  and  subsequent 
preservation  of  Cirripedes,  and  which  has  been  so  well 
worked,  only  nine  fossil  species,  as  may  be  seen  in  the  table, 
have  been  as  yet  discovered. 


Sub-Family — Balanin^. 

Shell  with  the  rostrum  having  radii,  but  without  ala ; 
lateral  compartments  all  having  ala  on  one  side  and  radii 
on  the  other  side ;  parietes  generally  either  porose^  or  longi- 
tudinaUy  ribbed  on  their  inner  surfaces. 

Mouth  with  the  labrum  notched  in  the  middle,  not 
swollen ;  palpi  large,  almost  touching  each  other ;  mandibles 
generally  with  the  lower  teeth  laterally  double ;  third  pair 
of  cirri  with  their  segments  resembling  those  of  the  second 
pair. 

First  Section^ 

Scutum  and  tergum  articulated  together,  or  overlapping 
each  other ;  each  branchia  composed  of  a  single  plicated 
fold. 

Genera — Balanus;  Acasta;  Elminius;  Tetraclita;  Pyr- 
goma;  Creusia;  Chelonobia. 

Second  Section^ 

Scutum  and  tergum  (when  both  are  present)  not  overlap^ 
ping  each  other;  basis  membranous;  parietes  often  deeply 
folded,  with  the  outer  lamina,  towards  the  basis,  generally 
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imperfect ;  each  branckia  composed  of  two  plicated  folds ; 
shell  attached  to  living  vertebrata. 

Genera. — Coronula ;    Platylepas  \   Tubicinella ;    Xeno- 
balaDus.'i' 

The  BalanidsB  may  be  divided  into  two  sub-families; 
namely,  the  Balaninae  and  Chthamalinse ;  and,  in  the  former, 
the  genera,  as  we  see,  may  be  very  naturally  grouped  into 
two  sections.  The  Balaninae  differ  from  the  Chthamalinse, 
as  far  as  the  shell  is  concerned,  in  the  rostrum  having  radii 
but  no  alsB,  all  the  lateral  compartments  having  both  radii 
and  alse;  on  the  other  hand,  in  the  Chthamalinae,  the 
rostrum  has  alae,  and  the  rostro-lateral  compartments 
radii  on  both  sides,  and  therefore  no  alss.  These 
differences  probably  arise,  as  already  explained,  from  the 
perfect  confluence,  in  the  Balaninae,  of  the  true  rostrum  with 
the  rostro-lateral  compartments.  In  Chelonobia,  belong- 
ing to  the  Balaninae,  we  see  an  intermediate  state,  with  the 
fusion  not  quite  effected :  on  the  other  hand,  in  one  genus 
amongst  the  Chthamalinae,  namely,  Fachylasma,  we  must 
look  to  the  shell  at  a  very  early  age,  to  find  the  rostrum 
with  its  alae,  distinct  from  the  rostro-lateral  compartments. 
In  Tetraclita,  Elminius,  and  Creusia,  the  carino-lateral  com- 
partments are  aborted,  or  possibly  confluent  with  the  lateral 
compartments,  making  altogether  only  four:  in  Pyrgoma 
all  the  compartments  are  fused  together  and  form  a  solid 
ring.  The  sub-genus  Acasta  is,  in  one  sense,  very  natural, 
as  it  includes  species  most  closely  allied :  in  another  sense 
it  is  far  from  natural,  as  some  of  the  species  can  hardly  be 
distinguished  from  those  species  of  Balanus,  which  live 
attached  to  Gorgoniae:  I  almost  regret  I  did  not  merge 
the  species  of  Acasta  into  Balanus.  In  the  Balaninae 
generally  the  parietes  are  either  porose,  or  are  furnished  on 
their  internal  surfaces  with  regular  ribs,  representing  the 
longitudinal  parietal  septa,  which  in  other  species  form  the 
tubes  or  pores;  there  are,  however,  many  exceptions  to  this 
rule  in  several  species  of  Balanus,  in  Acasta  and  Elminius, 

*  At  the  end  of  the  volame  a  Synopsis  b  given,  which  will  serve  as  a 
systematic  index  for  the  discovery  of  generic  and  specific  names. 
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all  of  which  have  the  parietes  of  their  shells  internally 
quite  smoothy  or  only  irregularly  roughened  with  points. 

Looking  to  the  animal's  body,  in  the  Balaninae,  the 
labram  is  always  notched  in  the  middle,  and  is  never 
swollen  or  buUate,  for  the  outer  and  inner  folds  of  mem- 
brane of  which  it  is  composed  lie  close  together.  The 
palpi  are  large,  so  that  their  tips  almost  touch  each  other. 
The  mandibles,  generally,  have  their  lower  main  teeth 
laterally  double.  Of  the  cirri,  the  third  pair  invariably 
much  more  closely  resembles,  in  its  whole  structure,  and 
in  its  action,  the  second  than  the  foiu-th  pairs;  and  it  is 
also  generally  separated  by  a  small  interval  from  the  fourth 
pair. 

I  have  already  under  the  Family  sufficiently  entered  on 
the  relations  of  the  Balaninae  to  the  Chthamalinae,  and  of 
the  genera,  one  to  the  other,  so  that  I  need  not  here  add 
anything. 

I  can  point  out  no  difference  in  habits  or  geographical 
distribution  between  the  fialaninsB  and  Chthamalinae. 


1.  Genus — Balanus,  Auct.* 

CoHorxA.  (para  generis).    Say,    Jounial  Nat.  Sc.  Philadelphia,  toI. 

ii,  part  ii,  1822. 
MsssuiiA.  (do.).    Leaeh.    Zoological  Journal,  vol.  ii,  1825. 
CmsoNA  (do.).    /.  E.  Gray.    Philosoph.  Transacts.,  1 835,  p.  37. 

Compartments  six ;  dasis  calcareous  or  membranous ;  oper- 
cular  valves  sub-trianffular. 

Dif^riMww.— Mundane :  in  the  warmer  seas. 

General  ajjpearance. — ^The  shape  of  the   shell  in   the 
different  species  varies  from  depressed  conical  to  cylindrical ; 

*  The  name  Balanus  was  used,  almost  as  at  present,  by  Lister  and  Hill, 
before  the  introduction  of  the  binomial  system.  Smce  that  period  the  first  two 
authors,  as  far  as  1  know,  who  used  this  name,  were  Da  Ck)sta,  in  his  '  Hist. 
Nat.  Test.  Brit.,'  in  1778 ;  and  Bock,  in  the  '  Naturforscher,'  for  the  same  year; 
Bock,  howcT^r,  applied  it  to  a  Chelonobia. 

12 
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the  latter  form  being  generally  assumed  when  specimens  are 
crowded  together ;  but  some  species,  as  B.  ialanoielesy  ere- 
natus,  and  lavts,  seem  more  subject  than  others  to  be  thus 
affected.  The  colour  is  either  white,  generally  tinted  by  the 
yellowish  or  brownish  epidermis,  or  any  colour  intermediate 
between  bright  pink  and  rich  blue,  purple  being  the  pre- 
vailing tint.  The  persistence  of  the  so-called  epidermis  is 
very  different  in  different  species,  being  even  sometimes 
highly  variable  in  the  same  species.  The  surface  is  either 
smooth  or  more  commonly  folded  longitudinally,  or  sharply 
ribbed.  The  orifice  differs  in  form  from  diamond-shape 
to  trigonal ;  the  carinal  end,  owing  to  the  shape  of  the 
carina,  being  always  sharper  or  narrower  than  the  rostral  end. 
The  size  of  the  orifice,  in  proportion  to  the  shell,  varies  accord- 
ingly as  the  latter  is  more  or  less  conical  or  cylindrical.  The 
or&ce  is  either  entire  or  more  or  less  deeply  toothed,  in  pro- 
portion to  the  degreeof  obliquity  of  the  summits  of  the  radii 
and  eise.  The  radii  almost  always  have  smoother  surfaces  than 
the  parietes.  In  some  few  species  the  radii  are  not  developed^ 
the  sutures  being  marked  only  by  fissure-like  lines;  in  others 
they  are  very  narrow,  and  in  this  case  their  upper  margins 
are  generally  rounded  and  smooth,  instead  of  being  straight 
and  jagged.  The  carino-lateral  compartments  are  usually 
much  narrower  than  the  lateral  compartments,  occasionally 
in  an  extreme  degree,  as  in  B.  allium.  The  shell  is 
generally  strong,  sometimes  to  a  wonderful  degree;  but 
the  strength  and  thickness  vary  in  the  individuals  of  some 
of  the  species.  By  the  action  of  hot  caustic  potash,  the  com- 
partments in  several  species,  such  as  B,  Humeri  and  crenatus, 
separate  on  a  touch ;  in  others,  they  adhere  so  strongly  as 
to  prove  that  the  sutures  must  be  calcified  together.  In 
this  genus  we  have  the  largest  known  sessile  cirripede, 
viz.,  the  B.paittacua,  and  on  the  other  hand  many  small 
'  |)ecies ;  but  it  is  very  difficult,  except  in  well-known  species, 
!)  ascertain  the  average  or  even  the  maximum  dimeuT 
2>ions. 

Scutum. — ^This  valve  is  almost  triangular,  with  the  basi- 
tergal  corner  more  or  less  rounded  off.  The  prominent 
lines  of  growth  are  sometimes  crossed  by  longitudinal  striae. 
Internally,  the  aii;icular  ridge  projects  to  a  very  different 
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degree  in  the  difierent  species  ;  its  lower  end  is  sometimes 

(as  in  B.  kevis,  PI.  4,  fig.  2  c)  produced  downwards  as  a 

small,  sharp^  free  style ;  there  is  always  an  articular  furrow 

leoeiving  the  inflected  margin  of  the  tergum.     There  is 

always  an  impression  left  by  Uie  attachment  of  the  adductor 

Bcutorum  muscle ;  and  often  its  lower  side  is  bounded  more 

or  less  closely  by  a  sharp  adductor  ridge,  running  some  way 

down  the  valve ;  this  ridge  is  occasionally  almost  confluent, 

in  its  upper  part,  with  the  articular  ridge,  and  in  this  case 

sometimes  it  forms,  together  with  the  inflected  tergal  margin, 

a  large  tubular  cavity,  running  up,  as  in  B.  psittacus  (PI.  2, 

fiS«  ^  ^)'  cdmost  to  the  apex  of  the  valve.    Almost  invariably 

there  is  a  slight  pit  or  depression  for  the  lateral  depressor 

muscle ;  sometimes  within  the  depression  there  is  a  little 

ridge,  as  in  B.  per/oratus  and  nubilus  (PI.  4,  fig.  3  a,  and 

PL  6,  fig.  2  a) ;  and  in  the  case  of  B.  vestitua.flosculua,  and 

imperatar  (PI.  8,  figs.  3  ^ ,  4  a),  there  are  regular  crests  for 

tbis  same  purpose.    The  rostral  depressor  muscle  is  usually 

attached  in  a  small  pit  formed  by  the  folding  over  of  the  lower 

part  of  the  occludent  margin :  in  B.  imperator  (PL  8,  fig. 

4  a)  there  are  regular  crests  for  its  attachment,  and  traces 

of  them  may  be  discovered  in  B.  vestitua. 

jPerffutn. — ^This  valve  is  more  nearly  triangular  than  any 
other  shape,  with  the  spur  more  or  less  prominent.  The 
apex  generally  projects  a  little  above  the  level  of  the  scutum ; 
in  some  species  it  consists  of  a  triangular  and  solid,  in  others 
(PL  2,  fig.  Sd)  of  an  almost  cylindrical,  extremely  sharp, 
inwardly  curved,  and  very  prominent  beak.  This  beak  is 
generally  purple ;  it  is  sometimes  hollow,  and  occupied  by 
a  thread  of  corium.  Its  formation,  and  the  apparent  sliding 
up  of  the  whole  tergum,  so  as  to  project  above  the  scutum, 
has  been  described  under  the  family.  From  an  account 
given  to  me  by  a  person  who  kept  B.  porcatua  alive,  the 
beaks  appear  to  be  used,  when  the  operculum  is  touched^ 
as  an  organ  of  defence, — ^the  animal  striking  vn\h  them. 
The  tergal  margin  is  more  or  less  inflected ;  and  the  carinal 
margin  is  convex  in  different  degrees,  and,  in  some  species, 
is  added  to  by  upturned  zones  of  growth.  The  basal 
margin  either  forms  a  nearly  straight  line  on  opposite  sides 
of  the  spur,  or  more  commonly  slopes  towards  it  in  various 
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manners.  The  spur,  or  basal  projection,  is  rarely  placed 
in  the  middle  of  the  basal  margin,  generally  near,  some- 
times close  to  the  basi-scutal  angle;  it  varies  much  in 
length  and  breadth,  and  is  sometimes  even  half  the  width 
of  the  valve.  The  surface  of  the  valve  is  almost  always 
more  or  less  depressed,  sometimes  so  much  as  to  form 
a  deepish  furrow,  the  ''longitudinal  furrow,"  which  ex- 
tends from  the  apex  to  the  extremity  of  the  spur.  When 
the  furrow  is  deep,  its  sides,  as  the  specimen  grows  old, 
almost  always  become  folded  inwards,  so  as  to  touch,  and 
then  the  furrow  becomes  converted  into  a  closed  fissure :  in 
this  latter  case  the  folded  sides  generally  form  a  central 
crest  on  the  spur.  Internally,  in  the  middle  of  the  upper 
part  of  the  valve,  the  articular  ridge  is  more  or  less  promi- 
nent, forming  the  carinal  margin  of  the  articular  furrow,  in 
which  the  articular  ridge  of  the  scutum  is  lodged ;  occa- 
sionally, however,  this  articular  ridge  can  hardly  be  said  to 
exist.  In  most  species  the  tergal  depressor  muscle  is 
attached  to  sharp  crests  on  the  basi-carinal  comer  of  the 
valve,  but  these  are  almost  obliterated  in  other  species. 

Compartments. — ^The  external  appearance  of  the  shell  has 
already  been  described.  In  the  most  typical  species,  the 
parietes  consist  of  an  outer  and  inner  lamina,  separated  by 
strong  longitudinal  septa ;  these  septa  are  denticulated  on 
both  sides  at  their  bases,  but  only  close  to  the  inner  lamina ; 
in  fact  the  inner  lamina  is  apparently  formed  by  the  union, 
thickening,  and  production,  of  some  of  the  denticuli.  As 
it  is  not  the  innermost  of  the  denticuli  on  the  basal 
edges  of  the  longitudinal  septa,  which  thus  become  united 
into  a  solid  layer,  the  longitudinal  septa  form  slightly  pro- 
jecting, longitudinal  ribs  on  the  inner  lamina.  These  in- 
ternal ribs  are  longitudinally  striated;  in  old  specimens 
they  often  become  obliterated,  especially  in  the  upper  part 
of  the  shell.  The  parietal  tubes  or  pores  (occupied  by 
threads  of  corium)  are  generally  square  and  large ;  but  in 
B.  Ajax  they  are  very  small,  and  in  B.  glandtda  often  ex- 
tremely minute.  In  the  upper  part  of  the  shell,  and  some- 
times low  down,  they  are  generally  crossed  by  thin,  transverse, 
calcareous  septa :  in  some  species,  as  in  B.  perforatm,  and 
in  some  varieties  of  B.  ampkitrite,  the  upper  ends  of  the 
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tubes  are  filled  up  solidly  with  shell.  In  some  varieties  of 
B.  crenatus  and  of  amphitrite,  the  longitudinal  septa,  near 
the  outer  lamina,  divide,  thus  giving  rise  to  a  very  imperfect 
row  of  outer  short  tubes.  In  B.  vinaceus  (PL  2,  fig.  7  d) 
the  inner  lamina  is  cancellated  instead  of  being  solid,  which 
is  caused  by  the  basal  denticuli  of  the  longitudinal  septa 
being  simply  united  together  by  their  ends  and  crossed 
by  transverse  septa,  instead  of  being  consolidated  into  a 
mass.  In  several  species,  as  in  ^.  ffameri,  the  walls  con* 
sist  only  of  the  outer  lamina  with  longitudinal  ribs,  no 
inner  lamina  having  been  formed ;  the  ribs  here  evidently 
answer  to  the  longitudinal  septa  in  the  foregoing  species. 
In  B.  Jlascuius  and  imperator  the  walls  are  soUd,  their  basal 
margins  being  formed  of  irregular,  elongated  points,  and 
little  ridges  (PL  8,  fig.  4  c),  which  apparently  prefigure  the 
more  regular  longitudinal  ribs  or  septa.  In  B.  balanoide% 
the  walk  are  generally  either  nearly  smooth  and  solid,  or 
irregularly  cancellated;  in  B,  cariosus  (PL  7,  fig.  3  d) 
two  or  three  rows  of  short  irregular  tubes  are  formed 
by  unequally  branching  septa,  almost  as  in  the  genus 
Tetraclita. 

The  Badii,  in  all  the  species,  are  constructed  essentially 
on  the  same  plan  as  the  parietes ;  thus,  in  the  typical  forms, 
there  is  an  outer  and  inner  lamina,  with  septa,  which, 
near  the  inner  lamina,  are  furnished  with  denticuli  on  both 
sides ;  hence  the  radii  are  permeated  by  pores  or  tubes,  like 
the  parietes ;  but  this  holds  good  only  in  the  first  section  of 
the  genus,  for,  in  the  other  species,  the  tubes  are  filled  up 
quite  solidly.  The  denticuli  on  the  septa  often  occur  only 
on  one  side,  or  disappear  altogether ;  and,  lastly,  the  septa 
themselves  often  appear  merely  like  little  teeth,  or  disappear 
altogether  as  in  B.  ffameri,  or  occur  only  near  the  bases  of 
the  radii,  as  in  B.  amaryllis.  A  slight  furrow  in  the  com- 
partment, against  which  each  radius  abuts,  is  generally 
marked  by  the  septa  and  their  denticuli.  In  regard  to  the 
al€By  their  lateral  or  sutural  edges  are  either  thin  and  smooth, 
or,  more  commonly,  finely  crenated  or  ribbed.  The  little 
transverse  crenations  are  homologous  with  the  septa  in  the 
radii  and  parietes.  The  edges  of  the  alae  are  usually  re- 
ceived in  a  furrow.    The  diametric  growth  of  the  shell  i& 


182  BALANIDJS. 

effected  by  the  growth  of  the  radii  and  alsB,  and  chiefly  by 
that  of  the  former.  The  sutural  and  lateral  edges  of  both 
radii  and  alse  are  added  to,  either  quite  up  to  their  summits, 
or  only  low  down,  and  during  the  continued  growth  of  the 
shell,  lower  and  lower  down ;  in  accordance  with  this  differ- 
ence  in  growth,  the  summits  of  the  radii  and  alae  become 
either  very  oblique,  or  they  extend  parallel  to  the  basis, 
that  is,  from  tip  to  tip  of  the  adjoining  compartments.  When 
the  radii  and  alse  are  added  to,  as  is  most  usual,  above  the 
level  of  the  opercular  membrane,  and  therefore  above  the 
sack,  ribbons  of  corium  run  up  the  sutures  from  the  sack, 
higher  or  lower,  according  to  the  height  to  which,  in  the 
different  species,  the  edges  of  the  radii  and  alae  continue  to 
be  added  to.  The  obliquity  of  the  summits  of  the  radii  and 
alae  varies,  in  some  cases,  in  the  same  species.  It  often 
happens  that  when  the  summits  of  the  radii  are  very  oblique, 
the  summits  of  the  alse  are  but  little  so ;  and  the  converse ; 
both,  however,  are  often  either  equally  oblique,  or  both 
have  square  summits.  The  sheath  extends  either  one  third 
or  more  than  half  down  the  shell ;  its  basal  margin  often 
(PI.  25,  fig.  1,  y!)  freely  depends  or  overhangs  the  inner 
lamina  of  the  walls. 

Basis. — ^In  typical  species  the  basis  is  calcareous,  and  con- 
sists of  an  upper  and  lower  lamina,  separated  by  radiating 
septa,  forming  pores.  In  the  same  manner  as  the  septa  of 
the  parietes  sometimes,  though  rarely,  be<x)me  irregularly 
divided  near  the  outer  lamina,  forming  outer  pores,  so  it  is, 
but  in  a  much  more  marked  degree,  with  the  basis.  The 
basis  in  such  cases  becomes  extremely  thick,  and  consists  of 
an  upper,  thin  lamina,  with  the  regular  radiating  septa 
and  pores,  and  of  an  underlying,  thick,  cancellated  mass, 
which  seems  wholly  to  result  from  the  dividing  and  sub* 
dividing  of  the  septa.  The  basal  radiating  pores,  like  the 
parietal  pores,  are  dosed  at  intervals  by  calcareous  trans* 
verse  septa.  The  basal  points  of  the  parietal  septa  enter 
the  orifices  of  the  basal  pores,  and  the  threads  of  corium 
pass  into  the  latter,  between  the  denticuli  of  the  parietal 
septa.  In  some  species,  as  in  B.  crenatus  and  Hameri^ 
the  basis  is  perfectly  solid,  the  upper  lamina  being  ab- 
sent, just  as  in  some  species,  the  internal  lamina  of  the 
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parietes  is  absent.  In  B.flosctUua  the  basis  is  calcareous, 
but  consists  of  so  excessively  thin  a  fikn  as  hardly  to  be 
distinguished:  it  presents,  moreover,  as  also  is  the  case 
with  B.  imperator,  a  beaded  structure.  Again,  in  some 
few  species,  as  in  J9.  ialanoides,  the  basis  is  simply  mem- 
branous. When  the  basis  is  thin,  it  is  always  flat,  and 
is  closely  moulded  to  the  irregular  surface  of  attachment ; 
and  in  this  case,  when  specimens  are  crowded  together, 
their  elongation  is  efiected  exclusively  by  the  growth  of 
the  walls ;  but,  when  the  basis  is  thick,  it  sometimes  be- 
comes, in  crowded  groups,  deeply,  but  irregularly,  cup- 
formed,  or  cylindrical,  as  in  £.  psittacus  and  perforatus. 
In  B.  allium^  however,  which  inhabits  massive  corals,  the 
basis  is  as  regularly  concave  or  cup-formed  as  in  the  genus 
Pyrgoma :  in  B.  calceolus  and  its  allies,  and  in  some  varieties 
of  the  fossil  B.  inclusus,  the  basis  is  boat-formed,  with  its 
lower  surface  deeply  grooved  longitudinally  from  clasping 
the  stem  of  the  Gorgonia  or  other  zoophyte,  to  which  it 
was  attached.  In  certain  varieties  of  B.  lavis  it  is  very 
remarkable  that  the  deeply  cup*formed  basis  becomes, 
owing  apparently  to  the  whole  shell  having  grown  too  deep 
for  the  animal,  half-filled  up  with  irregular,  calcareous, 
transverse  plates  (PI.  4^  fig.  2  a),  resting  one  upon 
the  other  by  irregular  points  or  pillars.  The  cement- 
ing apparatus  has  been  sufficiently  described  under  the 
Family. 

Mouth. — The  labrum  is  always  notched;  sometimes  it 
has  no  teeth,  but  generally  there  are  three  on  each  side ; 
in  B.  balanoidea  there  are  five  or  six  on  each  side ;  and  iA 
B^  improvtsus  and  eburneus  there  is  a  whole  row  of  teeth 
(PL  26,  fig.  2,  e),  graduated  in  size,  on  each  side  of  the 
notch.  The  palpi  are  large,  with  their  apices  nearly  touch- 
ing, and  furnished  with  long  spines.  The  mandibles  have, 
as  it  appears,  normally,  five  teeth,  but  the  two  lower  teeth 
are  always  small  and  often  rudimentary,  and  almost  con- 
fluent with  the  inferior,  sometimes  spinose  angle.  The 
maaiiia  have  either  a  simple  edge,  or  a  notch  under  the 
pair  of  large  upper  spines,  or  the  lower  part  forms  (PI.  26, 
fig.  7)  a  step-formed  projection :  there  are  generally  two 
lower  spines,  placed  singly  or  not  in  pairs,  larger  than  the 
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others,  with  the  exception  of  the  uppermost  pair.  The 
outer  mamlliB  are,  on  their  inner  faces,  obscurely  divided 
into  two  lobes. 

Cirri. — The  rami  of  the  first  pair  are  unequal,  the 
shorter  one  sometimes  not  being  more  than  half  the  length 
of  the  other  ramus :  the  segments  of  the  shorter  ramus  are 
broad,  and  are,  together  with  the  lower  segments  of  the 
longer  ramus,  thickly  clothed  with  spines ;  in  some  species, 
as  in  B.  perforatus,  the  anterior  surfaces  of  the  segments, 
more  especially  of  the  shorter  ramus,  and  of  both  rami  of 
the  second  pair  are  produced  (PI.  29,  (ig.  4),  so  as  some- 
times to  form  very  remarkable  projections.  The  segments 
of  the  second  and  third  pairs  are  always  thickly  clothed 
with  spines,  as  also  are  their  pedicels.  The  third  pair  is 
rather  longer  than  the  second;  but  in  B,  vestitus  and 
imperator  it  is  much  longer,  and  is  otherwise  somewhat 
different.  The  dorsal  and  basal  margin  of  the  pedicel  of  the 
third  pair,  in  some  of  the  species,  as  in  B,  fintinnadulum, 
is  produced  backwards  on  the  thorax,  and  forms  a  mem- 
branous plate  fringed  with  fine  spines.  The  three  posterior 
and  longer  pairs  of  cirri  have  from  three  to  rarely  eight  or 
ten  pairs  of  long  spines  on  each  segment,  with  generally 
one  or  two  minute  spines  in  the  middle  between  each  pair : 
their  pedicels  have  a  regular  double  row  of  spines. 

The  penis  is  long  and  hairy :  in  most  of  the  species  there 
is,  at  its  dorsal  basis,  a  small,  sharp,  flattened,  imperforate 
projection ;  first  observed  by  Poli :  but  this  is  sometimes 
absent,  as  in  B.  crenatm,  though  present  in  the  closely 
allied  B.  balanoides ;  and  its  presence  is  variable  in  B,  tin^ 
tinnabulum.  All  the  species  have  large  plicated  branchia. 
The  base  of  the  sack  in  several  species  is  furnished  with 
inwardly  projecting  filimentary  appendages.  In  B.  perfo- 
ratuSy  crenattes,  and  improvism,  and  I  believe  in  other  species, 
the  upper  part  of  the  stomach  is  furnished  with  a  circle  of 
branching  caeca. 

On  the  variation  of  the  species ;  their  arrangement  and 
affinities;  value  of  the  characters  used;  changes  during 
growth,— Owing  to  the  great  variation  in  external  characters, 
to  which  almost  all  the  species  are  subject,  and  likewise  to 
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the  genus  being  a  very  natural  one,  that  is,  to  the  species 
following  each  other  in  close  and  natural  order,  it  is  not 
easy  to  exaggerate  the  difficulty  of  identifying  the  species, 
except  by  a    deliberate  examination  of  the  internal  and 
external  structure  of  each  individual  specimen.     Every  one 
who  has  collected  sessile  cirripedes  must  have  perceived  to 
what  an  extent  their  shape  depends  on  their  position  and 
grouping.     The  surface  of  attachment  has  a  great  effSect 
on  that  of  the  shell ;  for  as  the  walls  are  added  to  at  their 
bases,  every  portion  has  at  one  time  been  in  close  contact 
with  the  supporting  surface ;  thus  I  have  seen  a  strongly- 
ribbed  species  {B,  porcattis)  and  a  nearly  smooth  species 
(j?.  crenatus)  closely  resembling  each  other,  and  both  having 
a  peculiar  appearance,  owing  to  their  having  been  attached 
to  a  pecten.     Dr.  Gray  has  pointed  out  to  me  specimens  of 
£.  patellaris,  curiously  pitted  like  the  wood  to  which  they 
had  adhered;    and  numberless  other  instances  might  be 
added.      Quite  independently  of  the  effect  produced  by 
the  surface  of  attachment,  the  degree  to  which  the  longi- 
tudinal folds  and  ribs  are  developed  on  the  parietes,  is 
variable  in  most  of  the  species,  as  in  B.  tintinnabtUuniy 
vestitus,  and  even  in  £.  porcatua ;  the  presence  or  entire 
absence  of  these  ribs  often  surprisingly  alters  the  v^hole 
aspect    of  the  shell.      The  persistence  of  the   so-called 
epidermis  is  in  some  degree  variable ;  and  in  B,  lavis  we 
have  groups  of  specimens  absolutely  naked,   and  others 
uniformly  clothed  with  a  brown  membrane.     Again,  some 
species  in  certain  localities  are  all  subject  to  the  disintegra^ 
tion  of  the  entire  outer  lamina  of  the  walls ;  and  in  such 
cases  (as  with  B.  per/oratus)  there  is  not  the  smallest  resem- 
blance between  the  corroded  and  perfect  specimens.     The 
size   of  the  orifice,   and  consequently  of  the  operculum, 
compared  with  the  shell  itself,  varies  accordingly  as  the  shell 
is  more  or  less  conical  or  cylindrical ;  in  the  latter  case,  the 
summits  of  the  radii  are  generally  more  obhque  and  the 
aperture  consequently   more   deeply  toothed  than  in  the 
more  conical  varieties.     Size  is  a  serviceable  character  in 
some  cases,    but  very  many   specimens  are  required  to 
ascertain  the  average  or  maximum  size  of  each  species,  for 
there  is  no  method  of  distinguishing  a  half-grown  from  a 
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full-grown  specimeii ;  and  I  believe,  as  long  as  the  individaal 
lives,  so  long  does  it  go  on  moulting  and  growing.  Cdowr  is 
of  very  considerable  service ;  though  the  precise  tint  varies 
greatly  in  almost  every  species ;  and  what  is  a  far  more 
serious  evil,  the  majority  of  the  species  have  their  white  or 
nearly  white  varieties,  the  latter  sometimes  as  numerous  as 
the  coloured  ones :  iu  B.  perforatusy  lams^  fiosculua^  amphu 
trite  J  and  in  several  other  species,  the  common  white  varieties 
are  eminently  deceptive. 

Besides  the  slight  variation  in  the  obliquity  of  the  summits 
of  the  radii  and  alse,  dependent  on  the  more  or  less  cylin- 
drical form  of  the  shell,  in  some  species,  as  in  B.  tintinnabulum, 
amphitrite^  improvisus,  trtffonus,  and  porcatus,  their  obliquity 
also  varies  occasionally  from  unknown  causes,  and  thus  great- 
ly affects  the  general  appearance  of  the  shell.  In  some  few 
species,  as  in  B.  per/orafus,  the  radii  are  often  either  not  at  all 
developed,  or  are  of  very  variable  width ;  in  others,  when  the 
shell  has  become  cylindrical,  or  when  very  old,  the  radii  cease 
to  grow,  and  from  the  disintegration  of  the  whole  upper  part 
of  the  shell,  with  the  continued  growth  of  the  lower  part, 
the  radii  at  last  come  to  exist  as  mere  fissures :  I  have  seen 
instances  of  this  in  B.  pstttacus^  niffreacens,  and  porcatus. 
Nevertheless,  the  obliquity  of  the  upper  margin,  and  the 
breadth  of  the  radii  are  useful  characters ;  and  still  more 
useful  is  the  fact  whether  the  upper  margins  are  smooth 
and  arched,  or  straight  and  jagged.  The  fact  of  the  teiga 
being  more  or  less  beaked  is  useful :  as  is,  likeveise,  the 
presence  of  striae,  or  furrows,  or  rows  of  pits,  radiating 
from  the  apices  of  the  scuta;  but  to  ascertain  the  pre- 
sence of  these  marks,  it  is  almost  invariably  necessary  to 
take  out  the  scuta,  clean,  and  examine  them  with  a  lens ; 
these  ridges  and  furrows,  moreover,  in  some  species,  as  is 
strikingly  the  case  with  B.  tintinnabulum^  and  in  less  degree 
with  B.  triffonusy  lavis,  and  concavus,  appear  and  disappear, 
and  vary  without  any  apparent  cause. 

Now  if  we  reflect  that  form,  size,  state  and  nature  of 
the  surface,  presence  of  epidermis,  relative  size  of  the 
orifice,  presence  of  longitudinal  ribs,  tint,  and  often  the 
existence  of  any  colour,  are  all  highly  variable  in  most  of 
the  species ;  and  that  the  obliquity  of  the  summits  of  the 
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mdu,  and  the  presence  of  longitudinal  striae  on  the  scata» 
are  yariable  in  several  species;  we  shall  perceive  how  difficult 
it  most  ever  be  to  distinguish  the  species  from  external 
characters.     As  some  evidence  of  this,  I  may  mention  that, 
after  having  described  nearly  40  species,  and  when  my  eye 
was  naturally  able  to  appreciate  small  differences,  I  began 
carefully  to  examine  varieties  of  B.  tintinnabulum^   am* 
piitriie,  impravisus,  porcatus^  vestitus,  &c.,  without  even  a 
mspicioH  that  they  belonged  to  these  species,  at  that  time 
thoroughly  well  known  to  me ;  yet  in  the  cases  here  re- 
ferred to,  there  could  be  no  doubt,  when  a  perfect  series 
was  examined,  that  the  specimens  were  only  varieties.  From 
this  cause  the  labour  of  naming  a  collection  is  great.    Let  no 
one  attempt  to  identify  the  species  of  this  genus,  without 
being  prepared  to  disarticulate,  clean,  and  carefully  examine 
with  a  microscope  the  basis  and  parietes,  and  both  the  under 
and  upper  surfaces  of  the  opercular  valves ;  for  I  feel  con- 
vinced, that  he  will  otherwise  throw  away  much  labour. 
Moreover,  in  many  cases,  it  is  almost  necessary,  on  account 
of  the  variability  of  the  characters,  to  possess  several  speci- 
mens.    From  these  facts,  I  have  not  hesitated  to  form  my 
sections  on  characters  which  require  close  examination, 
though  I  would  gladly  have  seized  on  external  characters, 
eould  I  have  found  such  even  moderately  constant. 

The  least  varying,  and  therefore  most  important  cha- 
racters, must  be  taken  from  the  internal  structure  of  the 
parietes,  radii,  and  basis:  not  that  these  characters  are 
absolutely  invariable ;  thus  the  porosity  of  the  parietes  is 
slightly  variable  in  B.  fflandula,  and  highly  variable  in  the 
fossil  B.  unffuiformis ;  it  is  also  highly  variable  in  B.  bala^ 
naidea,  but  under  a  systematic  point  of  view  this  is  unim- 
portant, as  the  section  including  this  latter  species  is  well 
defined  by  the  membranous  basis.  The  porosity  of  the 
basis  is  in  some  degree  variable  in  B.  nubUus^  improvisua, 
and  patdlaris;  and  in  B.floaculus  we  see  signs  of  a  pas- 
sage from  a  calcareous  to  a  membranous  basis.  Characters 
derived  from  the  general  shape,  and  from  the  ridges  and 
depressions  on  the  under  side  of  the  scuta  and  terga, 
especially  of  the  scuta,  are  highly  serviceable.  The  terga, 
indeed,  in  many  species,  as  in  B,  ampHtrite,  vary  con- 
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siderably,  and  are  affected  by  the  general  shape  of  the 
shell.      Unfortunately  the  differences  are  not  very  great 
between  the  scuta  of  the  different  species.     The  cause  of 
the  opercular  valves   offering  more  useful  characters,  as 
far  as  outline  is  concerned,  than  do  the  walls  of  the  shell, 
is  no  doubt   due   to  their  being  almost  independent  of 
any  influence  from  the  nature  of  the  surface  of  attachment. 
Even  the  ridges  and  depressions  on  the  under  side  of  the 
scuta,  which  are  in  direct  connection  with  the  muscles  and 
soft  parts  of  the  animal,  vary  to  a  certain  extent :  thus  the 
length  and  prominence  of  the  adductor  ridge  is  decidedly 
variable  in  B.  concavua  and  tintinnabulum^  and  in  a  less 
degree  in  B.  lavia ;  the  size  and  form  of  the  little  cavity 
for  the  lateral  depressor  muscle  varies  in  many  species ;  so 
does  the  exact  shape  and  degree  of  prominence  of  the  arti- 
cular ridge.     There  is  one  character  in  the  terga,  which  at 
first  would  be  thought  very  useful,  namely,  whether  an 
open  longitudinal  furrow,  or  a  closed  fissure  runs  down 
the  valve  from  the  apex  to  the  spur ;  but  it  is  found  that 
the  furrow  almost  always  gradually  closes  up  during  growth ; 
and  as  a  consequence  of  this,  the  width  of  the  spur  com- 
pared to  that  of  the  whole  valve,  as  well  as  its  distance  from 
the  basi-scutal  angle,  and  the  form  of  its  basal  extremity, 
all  vary  in  some  degree.      The  length  of  the  spur  some- 
times varies  considerably,  as  in  B.  concavua  and  amphi- 
trite.     The  parts  of  the  mouth  are  only  occasionally  ser- 
viceable ;  for  the  teeth  on  the  labrum,  and  the  state  of  the 
lower  teeth  on  the  mandibles,  and  the  presence  of  a  step- 
formed  projection  at  the  lower  angle  of  the  maxillae,  are 
all  often  variable.     The  relative  lengths  of  the  two  rami 
of  the  first  pair  of  cirri,  the  degree  of  protuberance  of  the 
segments,  and  the  number  of  pairs  of  spines  on  the  seg- 
ments of  the  posterior  pairs  of  cirri,  are  sometimes  useful ; 
but  the  relative  lengths  of  the  cirri,  and  more  especially  the 
numbers  of  pairs  of  spines  on  the  posterior  cirri,  are  apt 
to  vary.    Finally,  I  must  express  my  deliberate  opinion, 
that  every  part  and  organ,  internal  and  external  in  Cirri- 
pedes,  is  liable  to  some  amount  of  variation  in  some  of  the 
species. 
I  must  now  point  out  the  principal  changes  which  super- 
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vene  during  growth,  and  which  cannot  properly  be  called 
variations.     In  the  first  place,  I  think,  it  is  scarcely  possible 
to  recognise  a  species  when  under  the  ^^th  of  an  inch  in 
diameter.       In  some  cases,  as  in  var.  d'Orbi^nii  of  JB. 
tiniinnabulum,  the  shell  is  invariably  coloured  when  old,  but 
quite  white  when  very  young.     Generally  the  tints  become 
very  much  darker  with  age.     Some  species,  which  usually 
or  invariably  have,  when  mature,  longitudinally  folded  walls, 
as   J3.  Jlosculus  and  balanotdes,  are  perfectly  smooth  in 
youth.     The  walls  in  S.  edumeus,  when  young,  have  white, 
hyaline,  longitudmal  lines,  and  are  naked ;  whereas,  with 
advancing  age,  these  lines  disappear,  and  the  subsequently 
formed  shell  becomes  covered  with  membrane.     The  sum- 
mits of  the  radii  are  apt  to  be  oblique  in  the  young  of  B. 
Capensts,  psitfacus,  and  tintinnabulum,  whereas  they  are 
generally  quite  square  in  old  specimens.     In  S.  eburneus, 
cariosuSy  and  in  a  lesser  degree  in  B.  psittactes,  the  scuta 
become  longitudinally  striated  only  with  age.   On  the  other 
hand,  in  very  young  specimens  of  B.  tintinnab^ulum,  the 
scuta  sometimes  are  deeply  impressed  by  little  pits  placed 
in  rows.     I  have  already  alluded  to  the  longitudinal  furrow 
on  the  tergum  so  entirely  changing  its  character,  owing  to 
the  edges  becoming,  during  growth,  folded  inwards;  this 
likewise  causes  a  decrease  in  the  proportional  breadth  of 
the  spur.     In  old  specimens  of  B.Jloscultis,  var,  sordidus, 
the  whole  tergum  is  much  more  elongated  than  in  young 
specimens.     The  basal  margin  of  the  sheath   is  hollow 
beneath  in  the  young  of  B.  cariosus  and  of  some  other 
species,  b\it  in  the  old  it  is  continuous  with  the  inner  sur- 
face of  the  walls.    The  inner  lamina  of  the  parietes  generally 
loses,  to  a  certain  extent,  its  longitudinally  ribbed  character 
in  old  age.     The  basis  is  solid,  instead  of  being  porose,  in 
very  young  specimens  of  B.  improvisus.     In  all  the  species, 
the  carino-lateral  compartments,   in   early  age,  are  very 
narrow  in  proportion  to  the  width  of  the  lateral  compart- 
ments ;  and  in  all,  at  this  early  period,  the  operculum  is 
large  in  proportion  to  the  whole  shell.      The  number  of 
spines  on  the  edge  of  the  maxillae,  the  number  of  segments 
in  all  the  cirri,  and  the  number  of  spines  on  each  seg- 
ment, are  few  in  early  youth,  and  go  on  increasing  with 
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each  successive  exuviation:  the  pedicels  of  the  cirri  are  long 
in  proportion  to  the  rami  at  this  same  early  age."*" 

Notwithstanding  the  difficulties  now  enumerated,  I  hope 
that,  owing  to  having  examined  a  vast  number  of  specimens 
of  the  most  varying  species,  I  have  not  fallen  into  very 
many  errors.  I  have  endeavoured  to  err  on  the  side  of 
making  too  few  instead  of  too  many  species.  In  those 
cases,  however,  in  which  I  have  seen  only  a  few  specimens, 
I  have  been  sometimes  compelled  to  decide  without  sufficient 
evidence. 

I  would  gladly  have  divided  this  genus,  already  including 
45  species,  into  smaller  genera;  but  so  far  from  being 
enabled  to  do  so,  I  have  been  compelled  to  form  my  Sections 
(immediately  to  be  given)  on  characters  not  absolutely  in- 
variable, and  far  from  obvious.  I  was  particularly  anxious 
to  separate  the  elongated  species  with  a  boat-formed  basis, 
which  are  attached  to  Gorgonise,  and  which  form  the  genus 
Conopea  of  Say,  but  I  was  unable  to  effect  their  separation 
even  as  a  sub-genus ;  for  B.  navicula  and  tymbifotmis 
glBduate  in  the  most  insensible  manner  through  B.  galeatm 
(the  type  of  Say's  genus)  and  B.  calceolus  into  B.  sttdtus,  and 
this  into  B,  Ajax ;  yet  this  latter  species  has  even  been 
described  as  a  mere  variety  of  the  typical  B.  tintinnabulum  I 
Indeed,  so  insensible  is  this  graduation,  that  the  first  and 
second  sections  of  the  genus  are  hardly  distinct.     I  fully 

*  In  some  specimens  of  Bahmtu  ferforatiu  I  made  the  following  enumeration 
of  the  number  of  segments  in  the  cim : — 


First  drms     -k 
shorter  ramus  s 

Second  eimui 

Sixth  cirrus 


Bual  diBOMter  of  akdl 
^h  of  an  inch. 


4  or  6 
9  or  10 


fiMiJdiaaetwortlidl 
Jth  of  IB  lacku 


11 

9 
19 


Median  sited  ■peeimeD| 
about  ]tlu  of  an  inch  in 
btial  diameter. 


17 

13 

81,  in  another  36 


In  the  specimen  }th  of  an  inch  in  basal  diameter,  each  segment  of  the  poste- 
rior cirri  carried  five  pairs  of  spines ;  whereas,  in  full-grown  specimens,  there 
are  six  or  seven  pairs.  In  the  Jjth  of  an  inch  specimen,  on  the  inner  maxiUte, 
there  were  no  spines  between  the  upper  large  and  the  lower  large  pair  of 
spines ;  whereas,  m  the  ^th  of  an  inch  specimen,  there  were  five  intermediate 
spines,  and  in  larger  specimens  nine  or  Um  spines. 
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admit,  that  if  B.  stultua  and  Ajaw  had  never  existed,  B. 
calcedus  and  its  three  allies  might  have  formed  as  natural 
a  little  group,  though  difficult  to  be  characterised,  as  does 
the  sub-genus  Acasta;  or  perhaps  this  group  and  Acasta 
might  have  been  combined  together.  These  same  species, 
viz.,  B.  calceolus  and  its  alUes,  are  intimately  allied  to  B. 
ierebratus  and  indusus,  which  are  contained  in  the  last 
section  (f)  of  the  genus ;  and  this  shows  that  Dr.  Gray's 
piopoaed  genus  Chiron;  including  the  species  with  non. 

Krose  parietes  in  sections  (e)  and  (f),  could  hardly  have 
en  instituted,  even  if  the  porosity  of  the  parietes  had  not 
been  variable  in  B.  unyuiformis,  balanoides,  and  glandtda. 
My  fourth  section  (d),  founded  on  the  basis  not  being 
porose,  is  perhaps  the  weakest  of  the  divisions,  as  may  be 
seen  in  the  list  of  exceptions  appended  to  the  sectional 
headings. 

The  arrangement  of  the  species  is,  I  think,  as  natural  as 
a  linear  one  could  be  made :  every  one  knows  how  irregu* 
larly  and  in  how  many  directions  the  lines  of  affinity  in 
every  natural  genus  branch  out  Some  few  species  stand 
rather  isolated,  as  B.  dedivis;  and  B.  allium,  cepa,  and 
quadrivittatus  in  a  little  group  by  themselves.  I  have 
already  shown  how  the  species  in  the  first  and  second  sec- 
tions (a  and  b)  blend  into  each  other;  and  that  the 
blending  species  are  hkewise  allied  to  some  in  the  last 
section  (f)  ;  furthermore,  I  shall  have  occasion  to  show  that 
these  same  species  can  hardly  be  separated  naturally  from 
the  sub-genus  Acasta.  The  first  section^  moreover,  passes  into 
the  third  (c)  by  B.  iulipi/ormis ;  and  the  third  into  the 
fourth  (d)  by  B.  improvwts,  nubilua,  corrugatus,  and  pateU 
laris :  the  fifth  and  sixth  (b  and  f)  sections  are  closely  con- 
nected together  by  B.  cariosm  hsxAflosadus;  and  these  two 
sections  blend  into  the  fourth  (d)  through  B.  unpuiformis 
and  balanoides,  and  lastly,  into  the  third  (c)  section  by  B. 
dolasus  and  improvims. 

The  genus,  as  we  have  just  seen,  is  hardly  separated 
from  the  sub-genus  Acasta ;  by  B.  allium  it  tends  to  pass 
through  the  sub-genus  Creusia  into  Pyrgoma;  and  by 
B.  imperator  and  floscidua  it  graduates  into  Elminius  and 
Tetraclita. 
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Geographical  Distribution, — ^This,  which   is  much   the 
largest  genus  of  sessile  cirripedes,  has  its  species  scattered 
over  the  whole  world,  from  the  arctic  regions,  in  lat.  74°  48^ 
where  we  have  B.  crenatv^  and  porcatus,  throughout  the 
tropical  seas,  to  Cape  Horn,  where  B.flosctdua  adheres  to 
the  coast-rocks.    Many  of  the  species  have  individually  very 
wide  ranges ;   thus  B.  tintinnabulum  and  amphitrite  are 
found  throughout  the  warmer  seas ;  but  the  wide  distribu- 
tion of  these  species  may  be  partly  due  to  their  frequent 
adhesion  to  ships'  bottoms :  B.  crenatus  ranges  from  the 
frozen  seas,  in  lat.  74°  48'  north,  to  the  West  Indies  and 
Cape  of  Good  Hope — a  wonderful  endurance  of  the  most 
opposite  climates.    Balanus  improvism,  again,  extends  from 
Europe  to  Nova  Scotia,  thence  southward  to  Patagonia,  and 
up  the  western  coast  of  S.  America,  someway  north  of  the 
Equator.     Most  of  the  species  have  considerable  ranges ; 
thus  of  the  six  species  found  on  the  eastern  shores  of 
northern  America,  five  of  them  occur  in  Great  Britain.     Of 
the  thirty-six  species  of  which  the  habitats  are  known,  ex- 
actly one  third,  or  twelve,  inhabit  both  the  torrid  and  tem- 
perate zones,  these  being  divided  by  the  isocryme  of  68°; 
nine  are  found  exclusively  in  the  torrid,  and  fifteen  exclu- 
sively in  the  temperate  zones.  Within  the  warmer  latitudes, 
and  especially  in  the  southern  hemisphere,  Tetraclita  and 
Elminius  to  a  certain  extent  supplant  Balanus.     In  depth, 
the  species  range  from  the  upper  limits  of  the  tidal  zone  to 
even  fifty  fathoms.     Balanus  improvims  and  ebumeua  are 
able  to  survive  in  brackish  water.     The  difierent  species  are 
attached  to  various  surfaces — rocks,  shells,  timber,  floating 
objects,  sea-weed,  lamelliform  corals,  Milleporse,  Gk)rgoniaB, 
and  even  to  sponges.     Mr.  G.  B.  Sowerby  has  remarked* 
that  in  the  species  from  the  southern  hemisphere  it  is  the 
basis,  and  in  the  species  from  the  northern  hemisphere  it  is 
the  parietes,  which  are  elongated,  when  the  individuals,  from 
being  crowded  together,  become  cylindrical ;  but  this  is  erro- 
neous ;  B.perforatus,  in  the  northern  hemisphere,  sometimes 
has  an  elongated  basis ;  but  no  doubt  the  basis  of  our  com- 
monest species,  as  B.  balanoides^  crenatus,  and  porcatus^ 

•  Darwin's  *  Geology  of  S.  America,'  p,  264. 
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from  being  either  membranous  or  tbin^  does  not  become 
cup-shaped;  whereas  this  structm'e  is  conspicuous  in  B. 
p^ttacus  and  lavis,  the  two  commonest  species  in  southern 
South  America. 

FossU  Species. — ^Having  already  given,  under  the  Family, 
some  account  of  the  geological  history  of  sessile  cirripedes, 
short  as  it  is,  I  here  only  diude  to  the  subject  in  order  to 
state  my  conviction  that  species  cannot  be  satisfactorily 
distinguished  in  a  fossil  state,  and  rarely  in  a  recent  state, 
without  an  examination  of  the  opercular  valves.     Nothing, 
indeed,  could  have  been  easier  than  to  have  affixed  names 
to  many  groups  of  specimens,  having  different  aspects,  but 
to  feel  sure  that  these  were  really  distinct  species  requires 
better  evidence  than  can  be  afforded  by  the  shell,  without 
the  operculum.     No  doubt,  in  some  of  the  smaller  sections 
of  the  genus — for  instance,  in  that  characterised  by  a  mem- 
branous basis — ^it  would  have  been  possible  to  have  distin- 
guished some  or  several  fossil  species ;  but  such  have  not 
as  yet  been  found.  When  the  specimens  are  much  fossilised, 
it  is,  indeed,  difficult  to  make  out  the  primary  points  of 
structure — namely,  whether  the  parietes,  radii,  and  basis 
are  porose :   to  do  this  it  is  sometimes  necessary  to  rub 
down,  polish,  and  carefully  examine,  a  transverse  section  of 
a  piece  of  the  shell. 

Sections  of  the  Genus. 

[a] 
Parietes,  and  basis,  and  radii  permeated  by  pores. 

[B] 

Parietes  and  basis  sometimes  permeated  by  pores^  sotne- 
times  not;  radii  not  permeated  by  pores;  shell  elongated  in 
its  rostrO'Carinal  axis ;  basis  boat-shaped^  attached  to  Gor- 
aonia  and  MiUepora. 

[c]      ■ 
Parietes  and  basis  permeated  by  pores ;  radii  not  per- 
meated  by  pores. 

13 
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M 

Parietes  permeated  by  pores.  Basis  and  radii  not  per- 
meated by  pores. 

Basis  membranous, 

w 

Parietes  and  radii  not  permeated  by  pores.  Basis  some- 
times permeated  by  pores ^  sometimes  not,  sometimes  exces- 
sively thin  and  hardly  distinyuishable* 


Section  a. 
1.  Balanus  tintinnabulum.     pi.  1,   fig,  a — /:  PL   2, 

fig.  1  fl— 1  0. 

Lbpas  tintihvabulum.    Zdnn.  Sjst.  Natune,  1767. 
—  —  EUii.     PhiL    Transact.,    voL  50,   1758, 

Tab.  34,  figs.  8  and  9. 


*  The  following  species  might,  owing  to  variation,  or  to  the  obscority  of  their 
structure,  without  care,  be  classed  in  the  wron^  sections : — In  A,  Balanus 
Ajax,  from  living  attached  to  MiUeporae,  is  sometimes  elongated  in  its  rostro- 
carinal  axis,  and  from  having  its  radii  only  finely  porose,  it  might  be  classed 
in  B :  on  the  other  hand,  Bal.  siuUus  is  sometimes  out  little  elongated,  and  the 
basis  hardly  boat-formed,  and  hence  might  be  classed  in  A.  Tne  distinction 
between  all  the  species  in  (B)  and  the  suo-genns  Acasta  is  artificial. 

In  sections  C  and  D,  I  have  seen  one  specimen  of  B,  spongicola  with  a  solid 
basis,  and  very  youn^  specimens  of  B.  improvUut  are  thus  characterised,  and 
therefore  these  species  are  liable  to  be  placed  in  the  wrong  section,  D:  Btd, 
nubiliUf  also,  has  part  of  its  base  non-porose,  and  therefore  likewise  might  be 
placed  in  D :  on  tne  other  hand,  the  circumference  of  the  basis  in  B.  oaiellaris 
IS  often  porose,  and  hence  this  species,  which  belongs  to  D,  might  oe  placed 
in  C. 

In  Bal.  glandula^  in  D,  the  parietes  of  the  compartments,  without  several 
were  examined,  mig:ht  be  thought  to  be  solid,  and  therefore  this  species  might 
be  wrongly  placed  in  F ;  on  tne  other  hand,  the  fossil  B.  unffuiformia,  in  F> 
often  has  porose  parietes,  and  such  specimens  would  naturally  oe  phiced  in  D. 
Lastly,  without  care,  B.  Jlosculus  might  be  thought  to  have  a  membranous 
basis,  and  so  get  placed  in  E. 

The  genus  rachvlasma,  without  an  examination  of  the  animal's  body,  mi^ht 
easily  get  misplacea  in  the  wrong  genus,  amongst  the  species  in  the  last  section 
(7)  ofBalanus,  yet  there  can  oe  no  doubt  that  Pachylasma  belongs  to  the 
Chthamalinse. 
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Lefas  TiNTiNNABUtUM.     Chemnitz,    Neues.    Syst.    Conch.,    8    W. 

(1785),  Tab.  97,  figs.  828-831. 
Balanus   tulipa.    Bru^iere.    Encyclop.  Metli.,   1789;    8ed  non 

B.   tulipa  Ma,    in    Chemnitz;    nccnon 

B.  tulipa,   0.  F.  Miiller,  Zoolog.  Dan. ; 

nee  non  B.  tulipa,  Poli,  Test.  ut.  Siciliic. 

—  —        0,  B,  Sowerby,    Genera  of  Recent   and  Fo&sil 

SiieUs,  Tab.  Genus  Balanus. 
Lrpas  CKISPATA  (tar.)    Sehroter.    Einleitung  Conch,  vol.  iii,  Tab.  9, 

^g^  21. 

—  SFIV06A  (var,)     Gmelin,   Linn.  Syst.  Nat, 

—      TIMTINNABULUM,  SPINOSA,  CRIfiPATA  ET  PORCATA.       JT.  Wood. 

General  Conehology,  1815,  PI.  6,  figs.  1 , 2. 
PL  7,  figs.  4,  5.    PI.  8,  figs.  1—5. 
Balanus  tiktinnabulum.     Chenu.    lUust.  Conch.* 

—  d'Orbignii  (Ftfr.)     C^nu,    Illust.  Conch.,  Tab.  6,  fig.  10, 

sed  non  Tab.  4,  fig.  13. 

—  CRASSCS  (FosS;)    Sowerhy  {^),    Min.  Conch.,   1818.    Tab. 

84. 

Bhell  varying  from  pink  to  blackish  purple^  often  striped 
and  ribbed  longitudinally :  orifice  generally  e?itire,  sometiincs 
toothed.  Scutum  with  the  articular  ridge  broad  and  reflexed. 
Tergum  with  the  basal  margin  generally  forming  a  straight 
line  on  opposite  sides  of  the  spur. 

Var.  (1)  commania  (PL  1,  figs,  a,  b^fiupra :  PL  2,  figs,  la,  \c,  \d, 
le.  It,  \k):  conical  or  tuhuUhconical ;  9mooth  ornwderately  ribbed  longi- 
iudinaUy  ;  cohure  varying  from  purplish-pink  to  blaekish^purple  ;  often 
in  obscure  longitudinal  stripes;  orifice  of  shell  rounded-trigonal. 

Var.  (2)  vesicolosuB  (young)  (PL  2,  fig.  lA):  exterior  surface  of 
the  eeuta  impressed  with  small  square  holes,  arranged  in  two  or  more 
rows,  radiating  from  the  apex  of  the  valve. 

Var.  (3)  YalidaB  (PL  1,  figs.  c,f  infra):  globulo-eonvex ;  coarsely 
ribbed,' ribs  Jlexuous;  either  smooth  or  rugged;  pale  chocolate  purple  or 
pink  ;  shell  extremely  strong  ;  orifice  almost  circular. 

Var.  (4)  acbra  (PL  1,  fig.  g) :  conical;  rich  chocolate  purple  with 
broad  snow-white  ribs  ;  sheath  bright  chesnut  colour  ;  summits  ofala 
oblique;  orifice  almost  circular. 

Far.  (5)  crispatus  {Schr&ter)  (PL  1,  fig.  A)  :  pale  blueish  or  pinkish- 
purple,  with  irregular  rough  projections,  or  with  short,  sharp,  needle- 


*  Chenu  gives  several  admirable  figures  of  this  species ;  but  he  confounds 
some  forms  certainlj  distinct  under  this  name,  for  instance  the  B.  tulipi/brmis 
of  this  work. 
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like  pointB ;  scuta  with  their  exterior  eur/aee  either  plain^  or  with 
radiating  lines  formed  of  hood-like  projecting  points. 

Var.  (6)  BpinoBUB  (Gmelin)  (PL  1,  fig.  i)  :  globulo-^onical  or  cylin- 
drical ;  shell  rather  thin,  with  long,  upcurved,  nearly  cylindrical,  very 
sharp  points  J  colours  very  pale ;  attached  to  other  specimens,  and  to 
Lepas  anatifera. 

Far,  (7)  coccoporaa  (PI.  1,  fig.  d\  PL  2,  fig.  \f,  \l,  lo) :  globulo- 
conical ;  orifice  small,  rounded ;  walls  generally  smooth,  thick;  intense 
rose-colour,  sometimes  most  faintly  striped  longitudinally  with  varying 
shades  of  pink ;  radii  tinged  with  purple ;  scutum  sometimes  as  in 
Tar.  communis,  sometimes  with  its  basi-tergal  corner  much  cut  off,  with 
the  adductor  ridge  prominent,  the  pit  for  the  depressor  muscle  deep,  and 
the  articular  ridge  broad  and  hooked ;  tergum  sometimes  as  in  var. 
commuuis,  sometimes  with  a  broader  spur,  placed  nearer  to  the  basi* 
scutal  comer  of  the  valve. 

Far.  (8)  concinnus  (PL  1,  fig.  e:  PL  2,  fig.  1^):  globulo-conical ; 
walls  finely  ribbed;  dull  purple,  tinged  and  freckled  vnth  white; 
scutum,  with  a  broad,  hooked,  articular  ridge,  with  an  extremely  sharp 
plate-like  adductor  ridge,  and  with  a  cavity,  bordered  by  a  plate,  for 
the  rostral  depressor  muscle  ;  tergum  as  in  var.  I . 

Far.  (9)  intermedius :  radii  with  their  summits  slightly  oblique ; 
parietes  pale  blueish-purple,  with  narrow  dark  purplish-blue  longi- 
tudinal lines;  sheath  with  the  internal  surface  of  the  rostrum  and 
lateral  compartments  much  darker  colored  than  the  internal  surface  of 
the  carina  and  carino-lateral  compartments ;  scuta  and  terga  as  in 
var.  communis. 

Far.  (10)  occator  (PL  1,  fig.  k:  PL  2,  \b)i  radii  with  their  sum- 
mits slightly  oblique  ;  parietes  smooth,  or  ribbed,  or  spinose  ;  very  pale 
blueish-purple,  with  narrow  darker  longitudinal  lines  ;  sheath  with  the 
infernal  surface  of  the  rostrum  and  lateral  compartments  dull  blue, 
whilst  the  corresponding  parts  of  the  carina  and  canno-lateral  compart- 
ments are  white  ;  scuta  with  small,  sharp,  hood-formed  points,  arranged 
in  straight  radiating  lines ;  terga  with  the  spur  placed  at  either  its 
own  width,  or  less  than  its  own  width,  from  the  basi-scutal  angle. 

Far.  (1 1)  d'Orbignii  (Chenu)  (PL  1,  fig.  /:  PL  2,  \m.  In)  :  radii  with 
their  summits  oblique,  and  the  orifice  of  the  shell  rather  deeply  toothed  ; 
shell  conical  or  tubulo-conical,  smooth,  or  rugged;  colour  dtdl purplish- 
lilac,  with  the  tips  of  the  parietes  and  a  band  along  one  side  of  the 
radii  quite  white  ;  sheath  rather  darker  at  the  rostnd  than  at  the  ea- 
rinal  end  ;  scuta  as  in  var.  1 ;  terga  as  in  var.  occator. 

Habitat. — West  coast  of  Africa,  on  mytili:  Madeira,  on  rocks :  West  Indies: 
Cape  of  Gk)od  Hope,  on  a  patella  and  on  kelp :  month  of  the  Indus :  East 
Inaian  Archipelago :  Sydney,  Anstralia,  attached  to  Lepas  anserifera,  adhering 
to  a  floating  cane:  Peru;  Galapagos  Islands;  West  Mexico;  Oalifomia. 
Extremely  common  on  ships'-bottoms  arriving  from  West  Africa,  India,  and 
China,  often  associated  with  B.  ampAitrite. 

JR»«V.— Red  Crag,  England;  Mu&  S.Wood  and  J.  de  C.  Sowcrby.— Tou- 
raine  (?)  ;  Mus.  Lyell. 

General  Remarks. — This^  the  first  species  of  Balanas,  is,  perhaps 
with  the  exception  of  B.  amphitrite,  the  most  diflSicolt  and  variable  in 
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the  genu».  There  are  some  other  species  which  vary  quite  as  much 
in  external  appearance;  for  instance,  B.  per/oratus;  but  B.  tinting 
ttabulum  also  varies  in  far  more  important  points,  as  in  the  proportions 
and  stmcture  of  the  opercular  valves.  The  difficulty  in  determining 
whether  or  not  the  differences  are  specific,  is  wonderfully  increased  by 
whole  groups  of  individuals  varying  in  exactly  the  same  manner.  I 
have  seen  three  most  distinct  varieties  taken  from  the  bottom  of  the 
same  vessel,  so  that  I  did  not  at  first  entertain  the  least  doubt  that  they 
were  three  distinct  species.  I  may  mention,  as  showing  the  vacillations 
which  I  have  experienced  on  this  subject,  that  beginning  with  the  im- 
pression, that  the  above  three  varieties  were  really  distinct  species,  after 
going  over  the  several  immense  collections  of  specimens  placed  at  my  dis- 
posal, I  came  to  the  conclusion  that  the  above  three,  and  several  other 
forms  presently  to  be  described,  were  only  varieties ;  yet  after  an  interval 
of  some  months,  having  to  look  at  some  of  these  specimens  again,  I  could 
not  but  think  that  I  had  come  to  a  false  conclusion,  and  so  went  into  all 
the  details  again,  and  satisfied  myself  that  I  had  followed  a  right  course ; 
after  another  interval,  I  had  to  repeat  the  same  process,  and  even  now  lean 
never  look  at  a  group  of  the  beautifully  coloured  shells  with  their  small 
rounded  orifices  of  var,  coccopoma  attached  to  the  Avicula  margaritifera, 
or  again  at  var.  iTOrhigniiy  with  its  toothed  orifice  and  white  tips  to 
the  compartments,  without  thinking  that  they  must  be  specifically 
distinct  from  the  dull-coloured  specimens  with  large  entire  orifices  so 
common  on  ships'  bottoms ;  yet  I  can  produce  a  full  series  of  inter- 
mediate forms,  and  I  can  further  show,  in  each  variety,  that  the  several 
points  of  difference  by  which  each  is  characterised,  are  variable.  I 
may  be  permitted  to  add,  in  order  to  show  that  it  has  not  been  from 
indolence  that  I  have  combined  so  many  forms,  that  I  had  named  and 
already  written  out  full  descriptions  of  most  of  the  varieties,  before 
determining  to  sacrifice  them. 

Seeing  that  B.  tintinnabulum  and  amphitriie  are  the  two  most 
variable  species  in  the  genus,  more  especially  in  the  important  cha- 
racters derived  from  the  opercular  valves,  and  knowing  that  these 
species  are  attached  so  very  frequently  to  ships*  bottoms,  one  is  led  to 
suspect  that  their  extreme  tendency  to  vary  may  be  due  to  their  being 
exposed  to  varying  and  peculiar  conditions,  whilst  transported  to  new 
and  distant  localities.  It  is  even  just  possible,  as  may  be  inferred 
from  the  facts  given  in  the  Introduction  (p.  102)  in  regard  to  certain 
monstrous  specimens  of  Bal,  balanoides  having  been  apparently  im- 
pregnated by  adjoining  individuals,  that  the  varieties  may  interbreed, 
and  so  produce  numerous  intermediate  forms.  Whether  or  not  this 
could  take  place,  I  am  inclined  to  look  at  these  two  species,  as  in  an 
almost  analogous  condition  with  our  domestic  animals,  which  give  rise 
to  such  infinitely  numerous  varieties.  It  appears  to  me  probable,  that 
several  of  the  varieties  keep  true  to  their  peculiarities,  as  long  as  they 
continue  to  breed  in  the  same  locality;  but  that  when  their  larvse 
become  attached  to  ships'  bottoms,  and  are  thus  transported  and 
exposed  to  new  conditions,  they  give  rise  to  new  and  ever-varying 
varieties.  I  will  first  give  a  full  description  of  the  more  common  forms 
of  B,  tiniinnabulumf  wliich  undoubtedly  belong  to  the  same  species, 
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only  alluding  to  the  less  frequent  points  of  difference,  and  then  sepa- 
rately describe  the  more  marked  varieties. 

General  Appearance, — Shape  of  shell  generally  tubulo-conical,  or 
conical,  or  globulo-coniGal,  rarely  depressed.  Orifice  either  large  and 
rounded-trigonal,  or  small  and  oval,  either  entire  or  less  frequently 
toothed.  Surface  quite  smooth,  or  longitudinally  ribbed;  ribs  of 
variable  strengthi  not  unfrequently  flezuous  or  branching,  sometimes 
roughened  with  blunt  or  sharp  projecting,  irregular  points,  or  more 
rarely  with  almost  cylindrical,  upturned,  long  spines;  the  simple 
longitudinal  ribs  are  generally  most  strongly  marked  in  young  speci- 
mens. Colour,  generally  varying  from  pink,  to  pink  tinged  with 
purple,  to  dark,  inky  purple,  more  or  less  striped,  longitudinally,  with 
white  or  pale  tints;  rarely  the  shell  is  of  the  brightest  rose*<;olour, 
either  uniform  or  longitudinally  striped  ;  sometimes  it  is  pale  purplish, 
or  dark  blue ;  and  sometimes  dark  chocolate-purple :  the  ribs,  when 
present,  are  generally  more  or  less  white,  sometimes  snow-white.  That 
there  is  much  variation  in  colour,  and  in  the  prominence  of  the  longi- 
tudinal ribs,  is  quite  certain,  as  the  two  sides  of  the  same  individual 
sometimes  differ  greatly  in  these  respects.  The  radii  are  generally 
rather  darker  coloured  than  the  parietes,  but  sometimes  they  are  lighter, 
even  in  the  darkest  tinged  specimens.  The  surfaces  of  the  radii  are 
occasionally  finely  plaited  in  lines  parallel  to  the  basis.  In  some  infre- 
quent varieties  the  radii  have  oblique  summits,  making  the  orifice  of  the 
shell  to  be  toothed.  The  sheath  is  generally  feebly  coloured,  but 
sometimes  bright  chesnut-brown,  and  sometimes  blueish.  The  strength 
of  the  shell  varies  considerably ;  some  of  the  globulo-conical  varieties 
are  extremely  massive.  Size  ;  basal  diameter  of  largest  specimen  very 
nearly  three  inches;  height  of  the  highest  specimen  three  inches. 

Young  specimens  are  apt  to  have  a  peculiar  aspect ;  for  their  shell 
is  often  strongly  ribbed  longitudinally,  and  the  summits  of  their  radii 
are  sometimes  oblique.  Their  scuta  are  sometimes  deeply  pitted  in 
radiating  lines.  Their  colours  are  generally  pale.  I  have  seen  speci- 
mens attached  to  kelp  from  the  Cape  of  Good  Hope,  with  their  parietes 
white  and  ribbed,  and  their  radii  mottled  with  pinkish-purple;  I  have 
seen  other  young  specimens  from  the  Galapagos  Archipelago,  of  a 
uniform  greyish-blue. 

The  Scuta  genarally  have  their  lines  of  growth  moderately  prominent ; 
occasionally  they  are  longitudinally  striated,  with  the  lines  of  growth 
fleznous  and  upturned  at  intervals  into  small,  sharp,  hood-hked  pro- 
jections, which  are  symmetrically  arranged  in  straight  lines  radiating 
from  the  apex  of  the  valve ;  I  have  seen  this  structure  in  some  speci- 
inens  of  var,  crispatus  and  in  var,  occator  (PI.  2,  fig.  1  b)  ;  and  I  have 
noticed  an  intermediate  state  in  var.  communis.  The  degree  to  which 
the  basi-tergal  corner  of  the  valve  is  rounded  off  varies  much  even  in 
var.  communis  (PI.  2,  fig.  la.  Id,  1  e).  The  articular  ridge  (1  c,  1 «) 
is  broad  and  much  reflexed ;  and  often,  but  not  always^  distinctly 
hooked  (1/).  The  adductor  ridge  is  confluent  with  the  articular  ridge, 
and  runs  straight  down  the  valve,  bounding  the  cavity  for  the  depressor 
muscle ;  generally  the  adductor  ridge  is  blunt,  and  so  little  prominent 
as  barely  to  deserve  notice ;  but  I  have  seen  it  sharp  and  prominent  in 
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one  sped  men  ofvar,  eammuniSf  and  it  is  genendly  prominent  in  var. 
coccopama  (1  /),  and  moat  remarkably  bo  in  var,  concinnua  (Iff)'  The 
cavity  for  the  lateral  depressor  muscle  is  generally  very  slight ;  but  in 
the  two  Tars,  just  mentioned,  and  sometimes  in  var.  eomtnunU,  it  is 
deep.  In  var,  coneinntu  (Iff)  there  is  a  remarkable  plate  developed 
for  the  attachment  of  the  rostral  depressor  muscle.  The  scuta  are 
coloured  either  dull-purple  or  reddish,  or  striped  longitudinally  white 
and  blue.  The  surface  is  sometimes  externally  depressed  in  the  line 
of  the  adductor  ridge ;  and  in  young  specimens  there  is  sometimes, 
along  this  line,  a  chain  of  pits  (1  A),  as  in  full-grown  specimens  of  B, 
trigonua  and  UbvU. 

The  Terffum  (PI.  2,  figs.  1 1  to  1  o)  is  broad,  with  a  generally  closed 
longitudinal  furrow ;  this  furrow  is  open  in  young  specimens,  and  it  is 
often,  but  not  always,  open  in  rather  large  specimens  of  var.  oeeaior; 
it  is  always  open  in  var.  cPOrbiffnii  (PL  2,  fig.  1  m),  and  sometimes  in 
var.  ecnciimuB.  Apex  barely  beaked,  except  in  var.  spinostu,  in  which 
it  is  sensibly  produced.  Spur  placed  either  very  nearly  in  the  middle 
of  the  basal  margin,  or  when  least  medial,  it  stands  at  above  its  own 
width  from  the  basi-scutal  angle ;  yet  in  some  specimens  of  var.  oceator 
the  spur  u  less  than  its  own  width  from  this  angle.  The  basal  margin 
(1 1),  on  opposite  sides  of  the  spur,  either  forms  a  nearly  straight  line, 
or  the  scutid  portion  descends  lower  than  the  carinal  portion,  and 
curves  very  regularly  towards  the  spur;  this  is  the  case  in  var» 
tTOrbiffnii  (l  n),  and  in  some  specimens  of  var.  oceator.  The  carinal 
half  of  the  basal  margin  generally  forms  an  angle  with  the  spur  of  only 
a  little  above  a  rectangle.  The  spur  varies  a  little  in  length  and 
breadth,  but  never  exceeds  one  fourth  of  the  greatest  breadth  of  the 
valve.  The  scutal  margin  is  broadly  inflected,  the  inflected  portion 
forming  either  a  right  angle,  or  somewhat  less  than  a  right  angle,  with 
the  exterior  surface  of  the  valve.  Internally  the  articular  ridge  is 
prominent,  and  is  either  considerably  or  slightly  curved ;  it  extends 
down  either  about  half,  or  three  fourths,  of  the  length  of  the  valve. 
The  spur  is  produced  for  a  considerable  distance  up  the  internal  sur- 
face of  the  valve  as  a  prominence.  The  crests  for  the  tergal  depressor 
muscle  are  very  feeble.  In  one  specimen,  in  which  both  the  shell  and 
operculum  had  undergone  much  disintegration,  the  scuta  and  terga 
were  calcified  together. 

Cknnpartmenta :  their  exterior  appearance  has  been  already  described. 
The  parietal  tubes  are  not  large ;  they  are  generally  crossed  by  trans- 
veme  septa  in  their  uppermost  part ;  but  they  are  sometimes  almost 
solidly  filled  up  by  dark  shelly  layers.  The  internal  surface  of  the 
parietes  is  more  or  less  plainly  ribbed ;  in  old  specimens,  however,  it 
generally  becomes  smooth.  The  radii  have  their  septa  denticulated  on 
hoth  sides ;  and  they  are  porose,  that  is,  the  interspaces  between  the 
septa  are  not  filled  up  solidly.  The  radii  generally  extend  from  tip  to 
tip  of  the  adjoining  compartments,  that  is,  their  summits  are  parallel 
to  the  basis ;  but  in  three  not  common  varieties,  viz.,  vara,  intermedins^ 
oecatar,  and  cTOrbiffnii  (the  former  of  which  at  least  must,  without  the 
smallest  doubt,  be  ranked  as  a  mere  variety),  their  summits  are  oblique. 
I  have  occasionally  met  with  specimens  of  var.  eommunis  with  oblique 
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radii ;  and  ibis  is  not  yery  infrequent  in  young  Bhells.  Exteriorly  the 
radii  are  generally  smooth,  but  sometimes  finely  ribbed  horizontally, 
owing  to  the  projection  of  the  septa.  Tiie  al€B  hare  their  sutural  edges 
smooth ;  their  summits  are  usually  parallel  to  the  basis,  but  they  are 
often  much  broken ;  in  var,  zebra,  however,  in  eyery  specimen  which 
I  examined,  the  summits  were  oblique.  The  sheath  yaries  much  in 
colour :  in  var.  oeeator,  and  in  a  less  degree  in  var.  intermedius  and 
var.  (TOrbiffnii,  the  portion  lining  the  rostrum  and  lateral  compart- 
ments is  much  darker  than  the  other  parts  of  the  sheath.  The  BaM 
generally  has  a  thick,  underlying,  cancellated  layer.  Sometimes  the 
basis  (PI.  1,  fig.  b)  is  irregularly  cup-formed. 

Mouth :  labrum  with  four  or  six  minute  teeth :  mandibles  with  five 
graduated  teeth ;  inferior  point  more  or  less  spinose.  Maxillee,  either 
with  or  without  a  small  notch,  beneath  the  upper  pair  of  spines ;  in 
the  lower  part  there  are  two  spines  longer  than  those  immediately  above 
them.  Cirri,  the  first  pair  has  the  rami  unequal,  in  the  proportion  of 
about  1 9  segments  in  the  longer  ramus,  to  1 6  in  the  shorter.  The 
segments  in  the  latter  have  their  anterior  surfaces  very  protuberant. 
The  second  pair  is  short,  with  the  anterior  surfaces  of  the  segments 
protuberant.  On  the  thorax  (PI.  25,  fig.  1),  on  each  side,  at  the  bases 
of  third  pair  of  cirri,  there  is  a  projecting  membranous  plate  fringed 
with  fine  bristles.  .The  three  posterior  pairs  have  their  segments  shield- 
shaped  in  front,  generally  bearing  four  pairs  of  spines,  of  which  the 
lower  pair  is  minute ;  between  these  pairs  there  are  some  minute  spines. 
In  some  young  specimens  from  the  Cape  of  Gk)od  Hope,  and  in  var, 
concinnuSf  I  found  six  pairs  of  spines  on  the  segments  of  the  posterior 
cirri. 

Geographical  Distribution. — This  species  is  extremely  common  over 
the  whole  of  the  warmer  seas.  It  ranges  from  the  Island  of  Madeira 
to  the  Cape  of  Good  Hope,  and  on  the  west  coast  of  America,  from 
Monterez,  in  lat.  37^  N.,  in  California,  to  Peru.  It  is  attached  to  rocks 
and  sub-littoral  shells,  to  floating  timber,  to  kelp,  and  to  Lepas  anati- 
/era.  It  is  attached  in  wonderful  numbers  to  ships'  bottoms  arriving 
at  our  ports,  from  West  Africa,  the  West  Indies,  the  Bast  Indian 
Archipelago,  aud  China.  It  is  generally  associated  with  B.  an^hitrite 
and  amaryllis.  I  have  already  stated  that,  on  the  bottoms  of  vessels, 
tlie  different  varieties  are  generally  grouped  together ;  and  this  makes 
me  believe  that  they  are  local.  In  Mr.  Stutchbury's  collection  there 
are  numerous  specimens  taken  from  a  ship  which  first  went  to  the  west 
coast  of  Africa  for  guano,  and  then  to  Patagonia  for  the  same  object, 
and  it  was  interesting  to  see  the  manner  in  which  numbers  of  B. 
pnttacus,  a  Patagonian  species,  had  become  attached  on  the  African  B. 
tintinnabulum.  The  varieties  from  the  west  coast  of  America  seem 
eminently  peculiar ;  we  there  find  var.  coceopotna  and  eoncinnus ;  and 
a  blueish,  rugged  variety,  with  peculiar  opercular  valves. 

Geological  History, — I  have  seen  specimens  in  Mr.  S.  Wood's  col- 
lection from  the  Red  Crag  of  England,  which,  though  not  accompanied 
by  opercular  valves,  I  cannot  doubt  belong  to  this  species.  The  speci- 
mens named  by  Mr.  Sowerby,  in  the  '  Mineral  Conchology,'  as  B. 
crassus,  and  which  I  have  seen  through  the  kindness  of  Mr.  J.  de  C« 


(SKCT.  a),  BALANUS  TINTINNABULUM.  201 

Sowerby,  also  belong  to  this  species.  I  further  believe  that  a  specimen 
ill  Sir  C.  Lyell's  collectioD,  given  to  him  by  M.  Dujardin  under  the 
name  of  B./oiciatus  from  Touraine,  is  likewise  B.  tintinnabulum. 


Farieties, 

With  respect  to  var.  eommunis,  I  have  nothing  to  remark.  The 
second,  var.  vetieulatus  (PI.  2,  fig.  1  h),  is  confined  to  young  specimens, 
and  may,  perhaps,  be  due  to  a  want  of  calcareous  matter.  With  respect 
to  var,  validui  (PI.  1,  figs.  1  c,  1/  infra) y  I  may  observe  that  some 
of  the  coarsest  and  strongest  specimens  which  I  have  seen  were  *said 
to  have  been  attached  to  a  surface  of  iron.  I  have  seen  two  large  Iota 
of  var,  eebra  (1  y),  taken  by  Mr.  Stutchbury,  from  the  bottoms  of 
ships,  arriving  from  Bengal  and  China,  and  in  both  cases  associated 
with  var,  communia,  and  in  one  case  with  var.  coeeopoma,  I  at  first 
thought  that  this  variety,  jgebra,  was  specifically  distinct,  but  now  1 
feel  no  doubt,  that  it  is  a  mere  variety ;  its  body  was  in  every  respect 
identical  with  that  of  var,  communis. 

Nor  have  I  any  doubt  that  var,  eritpatus^  of  Schroter  (PL  1,  fig.  h), 
is  only  a  variety,  although  the  scuta  in  some  specimens  have  a  peculiar 
appearance,  externally  like  these  valves  in  var,  occator  (PI.  2,  fig.  1  b)i 
the  scutum  is  here  broader  and  flatter  than  in  var,  communis,  and  the 
adductor  ridee  is  very  feebly  developed,  but  we  shall  see  how  variable 
this  ridge  is  in  all  the  varieties :  externally,  the  sharp,  hood-like  points 
formed  by  the  upturned  lines  of  growth,  have  a  very  remarkable  ap- 
pearance, from  being  arranged  in  quite  straight  radiating  lines.  This 
structure  is  evidently  caused  by  the  same  tendency  which  produces  on 
the  walls  the  sharp,  upturned,  irregular  points ;  but  it  is  singular 
that  the  scuta  are  smooth  in  some  specimens  with  very  rough  parietes ; 
and,  on  the  other  hand,  bristling  with  the  symmetrically  arranged, 
hood-like  projections,  in  other  specimens  on  which  I  could  with  diffi- 
culty detect  only  a  few  exceedingly  minute  points  on  the  walls.  In 
var,  communis  I  have  seen  a  few  specimens  with  a  slight  tendency  in 
the  scuta  to  become  striated  longitudinally.  The  tergum  in  var, 
crispatus  presents  no  difference  from  that  in  var,  communis.  Some  of 
the  roughest  and  best  characterised  specimens  of  var,  crispatus  appear 
to  have  come  off  copper-sheathed  vessels. 

I  believe  var,  spinosus  of  Gmelin  (PI.  1,  fig.  t),  has  been  correctly 
considered  by  me  as  a  variety,  but  I  have  unfortunately  seen  only  one 
set  of  specimens  with  their  opercular  valves  preserved:  these  were 
attached  to  Lepas  anati/era.  The  colour  of  the  shell  varies  from  red- 
dish-purple to  nearly  white ;  the  radii  are  sometimes  quite  white ;  the 
walls  are  slightly  ribbed.  The  scuta  in  the  above  specimens,  extemaUy 
were  smooth ;  the  adductor  ridge  was  rather  more  distinct  from  the 
articular  ridge  than  in  any  other  variety ;  and  the  terga  rather  more 
plainly  beaked.  The  tubular,  up-curved,  calcareous  spines  sometimes 
occur  only  on  one  side  of  the  shell,  and  often  only  in  the  lower  part. 
These  spines  are  often  coloured  brighter  than  the  walls.  Their  presence 
cannot  be  accounted  for  (any  more  than  the  stHte  of  the  scuta  in  the 
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foregoing  var,  erUpatus)  by  the  nature  of  the  surface  to  which  they 
are  attached ;  for  I  have  seen  one  set  attached  to  a  large  rugged  speci- 
men of  B,  tintinnabulumt  and  another  to  the  very  smooth  valves  of 
Lepas  anatifera,  I  believe  that  this  form  is  almost  always  associated 
with  var.  cotnmunU,  which  is  an  argument  that  it  is  only  a  variety. 

To  var.  coccopama  (PI.  1,  ^g.  d)  I  alluded  in  my  introductory 
remarks  as  having  so  strongly  the  aspect  of  a  distinct  species.  I  pos- 
sess a  beautiful  group,  with  a  globulo-conicaU  smooth  shell,  of  the 
finest  rose  colour,  with  a  rather  small,  rounded  orifice.  These  specimens 
were  attached  (mingled  with  B.  ingonua)  to  Avieula  margariltfert^ 
from,  as  Mr.  Cuming  believes,  Panama.  I  can  never  look  (tt  this 
set  6f  specimens  without  doubting  the  correctncM  of  the  determination 
at  which  I  have  arrived.  In  the  British  Museum  there  are  two  sets  of 
specimens  taken  off  a  vessel,  on  the  west  coast  of  South  America, 
almost  identical  in  external  appearance  with  those  in  my  possession, 
but  rather  more  rugged.  Mr.  Stutchbury  has  sent  me  some  specimens 
from  a  ship,  direct  from  China,  which  are  rather  paler  pink,  and  more 
striped,  and  come  near  to  some  ordinary  varieties  of  B,  tintinnabulum. 
The  scuta  (PL  2,  fig.  ly)  in  the  above  three  sets  of  specimens  agree  in 
baring  the  adductor  ridge  more  developed,  and  the  pit  for  the  lateral 
depressor  muscle  deeper  than  is  usual.  The  tergum  (W,  \o)  in  most, 
but  not  in  all  these  specimens,  has  a  rather  broader  spur ;  and  some  of 
the  specimens  have  the  carinal  portion  of  the  basal  margin  considerably 
hollowed  out ;  the  spur,  also,  is  placed  nearer  the  basi-scutal  ansle  than 
in  ordinary  cases.  On  the  other  hand,  in  Mr.  Cnming*s  collection, 
there  are  two  specimens  taken  off  a  vessel,  identical  in  external  appear- 
ance  with  the  foregoing,  but  which  have  scuta  and  terga  in  every 
character  exactly  as  in  var,  communis ;  hence  I  am  compelled  to  con- 
sider all  these  specimens  as  mere  varieties. 

Var.  concinnua  (PL  1,  fig.  e)  is,  perhaps,  the  most  remarkable  of  all 
the  varieties ;  I  have  seen  three  sets  of  specimens  from  the  west  coast 
of  South  America, — all  identical  in  appearance,  having  longitudinally- 
ribbed  walls,  either  rosy  or  of  a  dull  purple,  striped  and  freckled  in  a 
peculiar  manner  with  white.  I  have,  however,  seen  an  approach  to 
this  colouring  in  some  few  specimens  of  var,  eommunU;  and  the  shell 
itself  offers  no  other  peculiarities.  The  scutum  (PL  2,  fig.  1  ff)  resem- 
bles, in  general  shape,  that  of  var,  eaecopoma  ;  but  the  adductor  ridge 
is  here  much  Isharper  and  more  prominent ;  and  the  rostral  depressor 
mutfcle,  instead  of  being  lodged  in  a  little  cavity  formed  by  the  folding 
over  the  occludeut  margin,  has,  in  addition,  a  small  plate  on  the  under 
side,  which  tends  to  convert  the  pit  into  a  tube.  The  tergum  exactly 
resembles  that  of  var.  communis.  The  segments  in  the  sixth  cirrus 
bear  six,  instead  of  four,  pairs  of  spines, — a  circumstance  which  I  have 
noticed  only  in  some  young  specimens  of  var,  communis,  from  the  Cape 
of  Good  Hope.  From  these  several  peculiarities,  until  quite  lately,  I 
resolved  to  keep  this  form  specifically  distinct ;  but  I  have  finally  con- 
cluded that  they  are  not  sufficient.  For  firstly,  I  have  seen  a  scutum 
in  var.  communis  (PL  2,  fig.  1  d),  with  the  adductor  ridge  nearly  as 
sharp ;  and  this  ridge  is  always  strongly  pronounced  in  var.  coccopama ; 
secondly,  with  respect  to  the  plate  for  the  rostral  depressor  muscle^ 
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iihhough  I  have  not  seen  this  ia  auy  other  variety,  yet  io  Bal,  eoHcavus 
a  closely  analogous  plate,  situated  in  the  lateral  depressor  cavity,  ia 
highly  variable,  and  I  am  not  willing  to  found  a  new  species  on  one 
niinnte  point  of  structure, — a  structure  which  is  variable  in  another 
species  of  the  same  genua. 

I  have  seen  some  cyliudrica]  and  conical  specimens  of  B.  tiniiimO' 
bulum^  from  the  coast  of  Mexico  and  California,  only  noticeable,  as  far 
as  the  shell  was  concerned,  from  being  rugged,  and  of  a  dull  blueish- 
purple ;  but  which  had  opercular  valves  exactly  like  those  of  var. 
eoceapama,  and  therefore,  as  far  as  the  scutum  is  concerned,  approaching 
closely  in  structure  to  var,  concinnus, — all  three  from  the  west  coast  of 
America.  Hence  I  was  at  one  time  led  to  believe  that  there  existed  a 
species  on  this  line  of  coast,  which  represented  B,  tintinnafntluniy  and 
which  varied  in  external  shape  and  colour  in  an  analogous  manner  to 
that  species.  But  as  the  opercular  valves  in  var.  coccopoma  are  some- 
times identical  with  those  of  var.  communis,  and  as  this  is  always  the 
case  with  the  tergum  of  var.  eoneinnu$,  and  as  the  shell  itself  presents 
no  differences,  it  is  scarcely  possible  to  admit  the  existence  on  the 
west  coast  of  America  of  this  supposed  representative  of  B.  tinHnr 
nabulum. 

With  respect  to  var.  intermedium  I  have  little  to  say  in  addition  to 
the  character  given  above :  I  have  seen  only  two  groups  of  specimens 
in  Mr.  Cuming*s  collection :  the  chief  interest  in  this  variety  is  that  it 
shows  that  the  next  form  must  be  ranked  as  a  variety,  and  not  as  a 
distinct  species. 

Of  var.  occator  (PI.  1,  fig.  k)  I  have  seen  several  specimens,  mostly 
taken  off  the  bottoms  of  vessels,  and  one  specimen,  marked  in  Mr. 
Cuming's  collection  "  South  Seas."  After  having  carefully  examined 
these  specimens,  I  came  to  the  conclusion,  that  the  slightly  oblique 
radii — the  general  colouring,  and  more  especially  that  of  the  sheath — 
the  scuta  (PI.  2,  fig.  1 6),  with  their  sharp  hood-like  points,  in 
radiating  lines — and  the  terga,  with  the  spur  so  near  to  the  basi-scutal 
angle,  were  amply  sufficient  to  distinguish  it  as  a  good  species.  Sub- 
sequently, however,  I  found  that  the  scuta  in  var.  crispatus  presented, 
both  externally  and  internally,  exactly  the  same  peculiar  appearance. 
In  var.  intermedius,  I  found  the  summits  of  the  radii  equally  oblique, 
and  the  general  colouring  nearly  the  same,  and  more  especially  a  close 
approach  to  the  singular  circumstance  of  the  sheath  differing  in  colour 
towards  the  opposite  ends  of  the  shell.  So  that  the  position  of  the 
spur  of  the  tergum  was  the  chief  remaining  character;  and  this 
evidently  varied  considerably  in  the  four  or  five  specimens  examined 
by  me,  being  either  its  own  width,  or  much  less  than  its  own  width, 
from  the  basi-scutal  angle :  the  outline,  also,  of  the  small  portion  of 
basal  margin,  between  the  spur  and  the  basi-scutal  angle,  likewise 
varied  much,  being  either  angularly  indented,  or  gradually  curved 
down  towards  the  spur :  so  alno  the  tip  of  the  spur  varied  in  shape. 
The  longitudinal  furrow  is  unusually  apt,  in  this  variety,  to  remain 
open.  We  know  that  the  position  of  the  8pur  varies  considerably  in 
rar.  communie.  Hence,  although  the  spur,  on  an  average,  lies  closer 
to  the  basi-scutal  angle  in  this  than  in  any  other  variety,  even  than  in 
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var.  d'Orbignii,  it  would,  I  conceive,  be  preposterous  to  found  a 
species  on  this  one  character.  In  the  animal's  body,  every  part 
agrees  perfectly  with  that  of  var.  communis. 

Lastly,  we  come  to  var,  d^Orbignii  (PI.  1,  fig.  /)  :  until  quite  re- 
cently I  did  not  even  suspect  that  this  form  was  only  a  variety  of  B. 
iiniinnabtilum :  I  have  examined  a  great  number  of  specimens  in  Mr. 
8tutchbury*s  collection,  which  had  come  attached  on  a  vessel  from 
Java,  and  likewise  a  few  other  specimens  in  other  collections.  They 
all  closely  resemble  each  other  in  shape,  and  even  in  size,  and  differ 
only  in  tint  of  colour,  and  in  the  surface  being  either  very  smooth,  or 
longitudinally  ribbed,  sometimes  with  rugged,  sharp  points.  From  this 
circumstance — from  the  peculiarity  of  the  tint,  with  the  tips  of  the  pa^ 
rietes  and  one  side  of  the  radii  perfectly  white — and  from  the  obliquity 
of  the  summits  of  the  radii,  I  was  led  to  think  this  form  specifically 
distinct.  But  the  colour  does  not  differ  from  that  of  some  other  varieties 
of  B.  tintinnabulum;  the  circumstance  of  the  colour  being  uniform  or 
not  striped,  is  common  to  the  sub-varieties  of  several  varieties,  and  the 
white  tips  to  the  parietes,  and  the  white  borders  to  the  radii,  result 
simply  from  the  shell,  whilst  young,  having  been  wholly  white,  and 
this  is  not  rarely  the  case  with  var,  communis.  Dismissing,  therefore, 
colour,  it  will  be  found  that  hardly  any  other  characters  remain  by 
which  this  form  can  be  separated  from  var.  occator;  in  botli  the  sum- 
mits of  the  radii  are  oblique,  in  both  the  sheath  is  coloured  in  nearly 
the  same  manner,  in  both  the  opercular  valves,  especially  the  terga 
(PI.  2,  figs.  1  m,  1 9t),  resemble  each  other ;  the  scuta,  however,  are 
smooth  in  var,  d^Orbignii  and  rough  in  var,  occator.  This  latter  form, 
certainly,  cannot  be  specifically  separated  from  var,  intermedius,  and 
this  assuredly  is  only  a  variety  of  B,  tintinnabulum.  Hence  I  am  led 
to  conclude  that  Balanus  d  Orbignii  of  Chenu,  peculiar  as  its  whole 
aspect  is,  must  be  ranked  only  as  a  variety  of  B,  tintinnabulum ;  its 
oblique  radii  resulting  from  the  same  cause,  whatever  that  may  be, 
which  has  given  this  structure  to  var.  intermedius  and  occator ;  and 
its  peculiar  colouring  to  having  been  exposed  (owing  probably  to 
having  been  transported  on  vessels)  to  different  conditions,  whilst  young 
and  old. 


2.  Balanus  tulipiformis.     PI.  2,  fig.  2  a — 2  d. 

BaXAKITS   TULIPI70RH18   EX    CORALUO    BUBBO.     Ellit*     PMlosoph. 

Transactions,  vol.  50  (1768),  tab.  30,  fig.  10. 
Lepas  tuiipa.    Pali,     Test,  utriusque  Siciliie,  tab.  6,  fig.  1  et  6 

(1791). 
Balanus  tintinkabulum  {var,)    Ckenu.    Illast.  Couch.,  tab.  3,  f.  5. 


*  According  to  the  letter  of  the  Rules  of  the  British  Association,  Ellis's 
name  ought  to  be  retained,  as  it  was  published  in  1758,  the  same  year  daring 
which  the  10th  edition  of  the  '  Systema  Naturo*  appeared,  in  which  edition  the 
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SheU  dark  rose-coloured,  sometimes  tinned  with  purple ; 
orifice  toothed.  Scutum  externally  very  smooth^  covered  by 
membrane.  Terj/um  with  distinct  crests  for  the  depressor 
muscles. 

Hah.  —  Sicily,  Malta,  Malaga,  (associated  with  B,  peffaratut),  Madeira. 
Often  erowing  in  clasters  and  associated  with  PachyUuma  giganteum.  Attached 
to  Mwepora  aspera^  oysters,  and  other  shells.  According  to  Foli,  an  inha- 
bitant of  deep  water;  yet  in  mas.  Cuming  there  are  two  fine  specimens 
attached  to  tne  always  floating  Lepas  anatifera,  Mus.  Lowe,  Macandrew, 
Stutchbniy. 

General  Appearance. — Shell  tubulo-coDical  or  conical :  orifice  large, 
toothed,  approaching  to  pentagonal.  Surface  moderately  smooth, 
naked.  Colour  rosy,  or  tile-red,  with  a  slight  tinge  of  purple;  or 
beautiful  rich  purple.  Radii  nearly  as  dark  as,  or  darker  than,  the 
parietes.  The  portion  of  the  alse  seen  externally  is  generally  white. 
Internally  the  whole  shell  is  nearly  white.  Generally  the  tints  outside 
vary  in  transverse  fasciae ;  sometimes  there  are  very  fine,  dark,  lon- 
gitudinal lines.  Largest  specimen  (from  Malta),  1*4  of  an  inch 
in  basal  diameter ;  usually  full>sized  specimens  are  about  three  quarters 
of  an  inch  in  basal  diameter. 

Scuta  (PI.  2,  fig.  2  a,  2  c)  very  smooth,  with  the  growth-ridges  very 
little  prominent,  sometimes  there  are  obscure  traces  of  longitudinal 
strise ;  surface  covered  by  an  unusually  thick  and  persistent  yellow 
membrane :  valve  narrow,  with  the  upper  part  commonly  reflexed : 
the  basal  margin  forms,  with  the  occluaent  margin,  a  smaller  angle 
than  is  usual :  the  tergal  margin  of  the  valve  is  rectangularly  inflected, 
instead  of  being,  as  is  usual,  merely  bowed  inwards.  Internally,  the 
articular  ridge  is  rather  prominent.  The  depth  of  the  slight  pit  for 
the  lateral  depressor  muscle  is  variable ;  it  sometimes  includes  a  minute, 
central,  longitudinal  ridge. 

Terga  (2b,  2d)  :  the  longitudinal  furrow  is  deep,  with  the  sides 
folded  in ;  the  spur  is  placed  at  about  its  own  width  from  the  basi- 
Bcutal  angle;  it  is  moderately  long,  with  its  lower  end  obliquely 
rounded  off;  but  the  length,  breadth,  and  precise  outline  of  the  lower 
end  varies  a  little.    The  basal  margin  on  the  opposite  sides  of  the 

binomial  method  was  first  nsed.  But  as  Ellis  himself  did  not  then  know  of,  or 
follow  this  method,  it  might  be  disputed  whether,  according  to  the  spirit  of  the 
law,  his  name  ought  to  stand.  The  only  other  name  given  to  this  species  is 
that  of  tnlipa,  affixed  by  PoH  inl791,  but  this  name  had  been  previously  used  by 
MuUer  in  1776,  and  by  Chemnitz  in  1785,  for  another  species,  the  A  Hameri 
of  this  work;  and  likewise,  also  previously  to  Poli,  by  ^rugui^re  in  1789,  for 
still  another  species,  viz.,  B,  iintinnabulum  of  this  work :  under  these  compli- 
cated causes  of  confusion,  I  think  it  is  highly  advisable  to  adopt  Ellis's  name. 
I  may  add  that  the  B.  tulipa  of  Mr.  O.  B.  Sowerby  is  the  B.  tintinnabulum  of 
this  work.  It  is  possible  that  the  B,  eonoidet  of  Brown,  *  Ulnstrations  Conch.' 
(Ist  edit.  pi.  6,  &a.  7),  mav  be  our  present  species ;  but  without  details  of 
structure  it  is  haroly  possible  to  identify,  in  many  cases,  the  species  of  Balanus. 
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spur,  forma  a  nearly  straight  line,  but  with  the  portion  on  the  carinal 
aide  very  slightly  hollowed  out.  Crests  for  the  depressor  muscle  are 
well  developed. 

Compartments. — ^The  radii  and  alae  always  have  their  summits 
oblique :  the  sutural  edges  of  the  radii  are  deeply  penetrated  by  pores 
between  the  strongly  denticulated  septa :  the  sutural  edges  of  the  alee 
are  quite  smooth :  the  tubes  in  the  parietes  are  crossed  in  the  upper 
part  of  the  shell  by  septa.  Basis  tubular,  with  an  underlying  can- 
cellated mass. 

Mouth, — ^Labrum  with  the  teeth  either  absent  or  very  small :  man- 
dibles  with  the  fourth  and  fifth  teeth  rudimentary :  maxillee  with  a 
small  notch  under  the  two  upper  spines  ;  near  the  lower  angle,  two 
spines,  one  beneath  the  otiier,  are  larger  even  than  the  upper  pair ; 
beneath  the  lower  pair,  there  is  a  tuft  of  fine  spines.  Cirrit  segments 
protuberant  in  one  ramus  of  the  first  cirrus  and  in  both  rami  of  the 
second  cirrus ;  posterior  cirri  with  the  segments  short  and  broad,  each 
bearing  three  pairs  of  spines,  with  a  small  intermediate  tuft. 

Affinities. — This  species  in  all  essential  respects  comes  very  near  to 
the  three  last  varieties  of  B.  tintinnabulum,  which  have  the  orifices  of 
their  shells  toothed.  The  smoothness  of  the  scutum,  with  its  per- 
sistent epidermis, — ^its  peculiar  shape, — its  small  and  not  reflexed 
articular  ridge, — together  with  the  crests  on  the  tergum  for  the  de- 

Sressor  muscles,  are  sufficient  diagnostic  characters.  Even  in  general 
abit  and  tint  of  colour,  this  species  has  a  different  aspect  from  B.  tin- 
tinnabulum.  In  some  respects  B.  tulipi/ormis  leads  into  the  species 
included  in  the  third  section  of  the  genus. 


8.    fiALANUS  P8ITTACUS.      PI.  2,  fig.  3  O — 3  d. 

LsPAS  P8ITTACU8.    MoHna.    Hist.  Nat.  Chile  (1788),  vol.  i,  p.  223. 
Baianus  picos.    Lesson.    Zoolog.  Voyage  de  la  Coquille  (1829). 

—  TiNTiNNABULUM  (voT.  c.)    Banzani.    Mem.  di  Storia  Nat. 

tab.  3,  fig.  1—3  (1820). 

—  CYUNDBACEus.    Lomarck,  in  Chenu.    Illust.  Conch.  Tab.  4, 

fig.  17,  Tab.  5,  fig.  7,  sed  non  var.  {c)  in  Lamarck, 
Aniraaux  sans  Vert.,  (1818). 

—  PSiTTACus.     King  and  Broderip.    Zoolog.  Zoumal,  vol  v 

(1832-1834),  p.  333. 

Shell,  pale  dirty  pink ;  orifice  hewagoruil.  Scutum  mti 
the  articular  ridge  very  small,  confluent  with  the  very  promi* 
nent  adductor  ri^e^ forming  a  tubular  cavity,  which  extends 
up  to  the  apex  of  the  valve.  Tergum  witJi  the  apex  pro* 
ducedy  needle-like,  purple :  spur  placed  at  less  than  its  own 
width  from  the  basi-scutal  angle. 
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Hob. — Pern,  Chile,  Chiloe,  Patagonia.    Fossil  in  an  ancient  tertiary  deposit, 
Coquimbo;  and  in  a  superficial,  recent  bed  at  S.  Josef,  in  Patagonia. 


General  appear anee,-^^\it\\  either  almost  cylindrical  or  steeply 
conical,  generally  flesh-coloured,  sometimes  pale  pink ;  surface  either 
smooth  (when  not  disintegrated)  or  sometimes  with  the  parietes  dis- 
tinctly and  rather  strongly  ribbed,  with  the  ribs  distant  from  each 
other :  I  have  seen  six  or  seven  ribs  on  the  rostrum  alone.  The  orifice 
in  the  most  perfect  specimens  is  nearly  equilateral  and  hexagonal. 
The  radii  generally  are  very  broad,  but  occasionally  quite  narrow,  and 
even  linear.     The  basis  is  generally  deeply  and  irregularly  cup-formed. 

Siee. — ^Tfais  is  the  largest  species  in  the  family:  I  have  seen  a 
specimen  six  inches  in  length  and  three  and  a  half  in  diameter ;  and 
another  specimen  no  less  than  nine  in  length,  though  only  two  and  a 
half  inches  in  diameter. 

Scuta, — In  full-sized  specimens  the  surface  is  finely  striated  lon- 
gitudinally, caused  by  the  lines  of  growth  being  minutely  sinuous ; 
bat  in  young  specimens,  until  they  attain  a  basal  diameter  of  above 
half  an  inch,  the  surface  is  smooth.  The  valve  is  transversely  arched, 
a  line  of  flexure  running  from  the  apex  to  the  basal  margin,  at  about 
one  third  of  the  width  of  the  valve  horn,  the  tergal  margin.  The  basal 
margin  is  carved  nearly  continuously,  and  extends  nearly  half-way  up 
the  valve ;  hence  tlie  oasi-tergal  comer  i«  largely  rounded  ofll.  The 
articular  ridge  is  but  little  prominent*  and  is  not  reflexed  :  the  articular 
farrow  ia  very  narrow.  The  adductor  ridge  consists  of  a  sharp,  much- 
projecting  plate,  running  down  close  to  the  basal  margin,  and  is  con- 
fluent with  the  lower  part  of  the  articular  ridge.  This  plate  and  the 
inflected  tergal  margin  of  the  valve,  together  form  a  large  and  deep 
cavity,  which  extends  up  almost  to  the  apex  of  the  valve.  The 
depressor  muscle  ia  attached  in  the  middle,  at  the  lower,  open  end  of 
this  cavity. 

Terga, — ^These  are  strongly  beaked,  the  beak  being  from  one  third 
to  one  fourth  of  the  total  length  of  the  valve,  including  the  spur :  the 
beak  is  very  sharp,  somewhat  flattened,  and  bowed ;  when  young,  and 
when  well  preserved,  it  is  coloured  purple :  it  is  penetrateid  by  a  fine 
tabular  cavity,  occupied  by  a  thread  of  corium,  which  extends  about 
half-way  up  it.  The  whole  valve  is  narrow,  being  about  thrice  as  long 
aa  wide.  The  spur  is  also  long  and  narrow ;  it  is  seated  at  less  than 
its  own  width  from  the  basi-scutal  angle.  The  scutai  margin  is  not 
much  inflected.  The  longitudinal  furrow  has  its  sides,  in  f^-grown 
specimens,  closely  folded  together.  The  basal  margin  slopes  down  on 
both  sides  to  the  spar.  There  are  no  crests,  or  only  traces  of  then, 
for  the  attachment  of  the  depressor  muscle.  Internally,  the  spar  ia 
prolonged,  as  a  prominent  ridee,  upwards  to  the  beak,  and  serves  as  an 
articular  ridge.  In  the  middle,  in  the  upper  part  (PI.  2,  fig.  3  cf), 
between  this  articular  ridge  and  the  carinal  margin,  there  is  a  second 
narrow  ridge,  which  extends  fVom  the  lower  part  of  the  beak  half-way 
down  the  valve,  and  then  dies  out.  The  space  between  these  two 
ridges,  and  the  ridges  themselves,  are  coloured  purple,  and  consist  of 
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harder  shell  than  the  rest  of  the  valve ;  hence,  when  the  outer  sarface 
and  the  adjoining  scatal  and  carinal  margins  disintegrate,  this  part 
remains,  and  so  forms  the  beaked,  purple  apex. 

Compartments, — The  parietal  tubes  are  unusually  large  in  propor- 
tion to  the  size  of  the  shell,  and  run  up  to  the  summit  without  any 
transverse  septa:  the  longitudinal  septa  are  strongly  denticulated'. 
The  radii  are  penetrated  by  large  tubes ;  their  septa  are  very  strongly 
denticulated,  and  the  denticuli  themselves  often  subdivide  and  branch 
out  at  their  extremities.  The  sutural  edges  of  the  alse  are  smooth,  or 
with  a  high  power  can  just  be  seen  to  be  crenated.  The  radii  are 
generally  very  highly  developed,  so  that  their  summits  are  even  wider 
than  the  bases  of  the  parietes ;  but,  on  the  other  hand,  in  some  few 
large  specimens,  the  radii  are  either  very  narrow  or  absolutely  linear. 
In  these  latter  cases,  the  diametric  growth  has  nearly  or  altogether 
ceased,  whilst  the  walls  of  the  shell  have  continued  to  be  added  to 
at  their  bases,  their  summits  at  the  same  time  suffering  disintegration ; 
and  thus  the  orifice  has  increased  in  size. 

Basis  generaUy,  and  occasionally  very  deeply,  cup-formed.  An 
unusually  thick  cancellated  layer  in  most  cases  forms  the  under  side 
of  the  basis. 

Mouth, — Labrum  apparently  without  teeth,,  or  with  very  minute 
ones :  mandibles  with  three  teeth,  of  which  the  third  is  thicker  than 
the  first  or  upper  one :  the  fourth  and  fifth  teeth  are  confluent  with  the 
inferior  angle.  The  maxiUse  have  a  small  notch  under  the  upper  pair 
of  spines ;  inferior  part  projecting  and  supporting  two  spines,  placed 
one  below  the  other,  and  equalling  in  size  the  upper  pair.  Cirri :  the 
rami  of  the  first  cirrus  are  unequal  by  four  or  five  segments ;  shorter 
ramus  and  both  rami  of  the  second  cirrus  with  the  segments  extremely 
protuberant :  posterior  cirri  not  much  elongated,  with  the  segments 
rather  broad,  supporting  six  pairs  of  spines. 

General  Remarks, — ^This,  which  is  much  the  largest  known  species 
of  the  genus,  ranges  from  Peru  (Arica  being  the  most  northern  spot, 
whence  I  have  seen  specimens),  along  the  coast  of  Chile,  where  it  is 
very  abundant  at  a  few  fathoms'  depth,  at  least  as  far  south  as 
Southern  Chiloe ;  it  is  said  by  Captain  King  to  attain  the  largest  size 
at  Conception.  On  the  coast  of  Eastern  Patagonia,  I  dredged  up  this 
species  from  nineteen  fathoms,  in  lat.  49°.  In  lat.  42°  (S.  Josef),  on 
the  same  eastern  coast,  I  found  fossil  specimens  in  beds  of  sand 
upraised  between  eighty  and  one  hundred  feet.  In  the  tertiary  forma- 
tion at  Coquimbo,  in  Chile,  it  occurs  in  the  middle  bed,  associated 
with  the  recent  B.  Uevis^  and  with  various  mollusca,  all  of  which  are 
apparently  extinct,  indicating  that  the  formation  is  of  considerable 
antiquity.  In  the  living  state,  on  the  coast  of  Chile,  it  is  often 
associated  with  B,  Uevis.  As  it  frequently  adheies  to  large  specimens 
of  the  Concholepas,  it  must  sometimes  be  an  inhabitant  of  shallow 
water«  I  have  seen  one  specimen  attached  to  Mytilus  Magellaniew. 
Mr.  Cuming  believes  that  about  six  fathoms  is  the  usual  depth  at 
which  it  lives.  Numerous  specimens  are  often  congregated  together 
into  great  masses.  Mr.  Stutchbury  has  some  interesting  specimens 
which  he  procured  from  a  ship  that  had  first  sailed  to  Ichaboe,  on 
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the  coast  of  Africa,  and  afterwards  to  Patagonia ;  consequently  nume- 
rous specimens  of  B,  psittacus  had  become  attached  on  B.  tintinna- 
bulum,  and  subsequently  during  the  voyage  home,  some  few  of  the 
latter  again  had  adhered  on  B.psittacus:  the  contrast  in  the  paler 
colour  and  hexagonal  orifice  of  this  species,  with  the  darker  tints  and 
more  trigonal  onfice  of  B.  tintinnabulum  was  striking.  At  Coquimbo, 
in  Chile,  I  procured  a  specimen  of  B.  psittaeua,  attached  to  a  chain 
cable  which  had  been  in  the  water  only  six  months ;  this  specimen 
measured  1*3  of  an  inch  in  basal  diameter,  and  *8  in  height:  this 
shows  a  rapid  rate  of  growth.  Lastly,  I  may  mention  that  it  is 
asserted  by  MoHna,  and  I  am  assured  by  Mr.  Cuming  that  the  state- 
ment is  perfectly  correct,  that  this  Balanus,  when  cooked,  is  universally 
esteemed  as  a  delicious  article  of  food. 


4.  Balanus  Capensis.     PL  2,  fig.  4  a,  4  d. 

Balahus  cafensis  obe  OBLiauo.    Ellis.    Phil.  Transact.,  vol.  50 
(1768),  Tab.  34,  fig.  14. 

Shell  siaded,  and  often  longitudinally  striped  mth  bright 
pink.  Scutum  as  in  B.  psittacus.  Tergum  with  the  apex 
produced  and  needle-like j  white:  spur  placed  at  its  own 
width  from  the  basi-scutal  angle. 

Bab. — Cape  of  Good  Hope.  Attached  to  stems  of  Faci,  Algoa  Bay.  Mus. 
Brit,  and  Bowerbank.  Attached  to  a  Patella,  Mus.  Darwin,  Mus.  Cuming,  and 
Stutchbury.  Attached  to  floating  kelp,  Lagolhas  Bank,  Mas.  James  Ross, 
assodaied  with  B.  iimiimuibuluM  and  spoM^icola. 

This  species  comes  extremely  close  to  the  South  American  B.  pait' 
tacu»y  and  I  should  hardly  have  attached  a  specific  name  to  it,  had  I 
not  examined  many  specimens,  young  and  old,  of  the  true  B.  psit- 
taeus,  from  Peru,  Chile,  and  Eastern  Patagonia,  and  found  them 
all  identical  in  the  few,  apparently  trifling  points,  in  which  that 
species  differs  from  B.  capensts.  The  animal's  body  and  the  shell 
agree  in  every  respect,  excepting  that  the  shell  is  decidedly  pinker, 
being  often  most  distinctly  and  prettily  striped  longitudinaUy  with 
pale  and  bright  pink.  In  some  of  the  specimens  the  basis  is  cup- 
formed:  in  some,  the  broad  radii  are  pale  pink,  in  others  they  are  quite 
white,  and  in  this  latter  case  a  singular  aspect  is  given  to  the  pinkish 
varieties.  In  very  large  specimens  (and  I  have  seen  one  fully  two 
inches  in  basal  diameter)  the  pink  colour  is  extremely  feeble,  and  the 
whole  shell  has  a  very  rugged,  disintegrated,  coarse,  and  sometimes 
dirty  appearance :  in  most  of  these  large  specimens  the  walls  are  more 
massive  than  in  B.psitiacvs,  and  the  orifice  of  the  shell  rather  smaller; 
in  some,  however,  the  walls  certainly  are  of  unusual  thinness. 

The  Scuta  differ  from  those  of  B,  psittaeus  only  in  the  basi-tergal 
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thio,  with  their  delicate  denticuli  not  extending  to  the  outer  lamina : 
they  are  very  porose.  The  ake  have  their  summits  parallel  to  the  basis; 
their  suturid  edges  are  most  finely  crenated.  The  sheath  is  blueish, 
excepting  the  wedge-like  portions  of  the  alee  which  have  been  added 
during  the  diametric  growth^  and  these  are  white. 

Mouth:  labrum  without  teeth:  mandibles  with  five  sharp  teeth: 
maxillse  with  the  edge  straight.  Cirri,  first  pair  with  the  rami  very 
slightly  unequal ;  segments  of  the  shorter  ramus  and  of  both  rami  of 
the  second  pair  protuberant :  posterior  cirri  with  the  segments  shield* 
shaped  in  front,  bearing  four  pairs  of  spines,  of  which  the  upper  pair 
is  much  longer  than  the  lower  pairs ;  each  pair  has  a  small  intermediate 
tuft  of  minute  spines. 


6.  Balanus  becorus.     F1.  2,  fig.  6  a,  6  6. 

Parietea  pale  pink;  radii  rather  darker.     Scutum  toith  a 
small    articular    ridge.       Tergum    with    the    longitudinal 
furrow  very  shallow  and  open ;  basal  margin  on  both  sides 
sloping  towards  the  spur. 

Hab. — ^New  Zealand.    Mus.  Brit.,  and  Mower :  attached  to  shells. 

General  Appearance, — Shell  conical  or  tubular,  with  a  large  rhora- 
boidal  orifice-;  very  pale  pink,  but  tinted  yellowish  from  the  persistent 
epidermis,  and  sometimes  faintly  striped  longitudinally;  radii  and 
sheath  of  rather  a  darker  pink;  scuta  in  themselves  white,  though 
lined  by  purple  corium  ;  the  carinal  half  of  the  tergum  pink.  Walls 
extremely  smooth.  Largest  specimen  above  one  inch  in  basal  dia- 
meter. 

Scuta,  with  the  finest  striae  radiating  from  the  apex ;  growth-ridges 
moderately  prominent ;  articular  ridge  small ;  there  is  a  very  slight 
and  blunt  adductor  ridge :  the  hollow  for  the  lateral  depressor  muscle 
is  rather  narrow  and  deep. 

Terga,  with  the  apex  slightly  prominent  or  beaked ;  the  longitudinal 
furrow  is  of  very  little  depth ;  on  its  scutal  margin  there  is  a  narrow, 
rounded,  slightly  prominent  ridge,  which,  however,  appears  more  like 
a  furrow  than  a  ridge.  Spur  moderately  long  and  blunt ;  placed  at 
half  its  own  width  -from  the  basi-scutal  angle ;  the  basal  margin  on 
both  sides  of  the  spur,  slopes  gently  towards  it.  Internally,  the 
articular  ridge  is  pretty  well  developed ;  the  scutal  margin  is  not  much 
inflected ;  the  caiinal  portion  of  the  under  surface  of  the  valve  is  rough. ; 
the  crests  for  the  carinal  depressor  muscle  are  entirely  absent. 

Compartments* — Walls  moderately  strong ;  parietal  tubes  small,  with 
transverse  septa  in  their  upper  ends ;  inner  surface  of  the  walls  much 
less  strongly  ribbed  than  is  usual.  Radii  broad,  with  their  summits 
parallel  to  the  basis;    their  septa  are  strongly  denticulated.      Alie 
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with  their  Bammits  obliqae ;  their  sataral  edges  are  barely  crenated. 
Bad9t  thin,  flat,  or  cnp-forroed.     Body  unknown. 

AffinitieM, — In  general  appearance  this  specieB  comes  near  to  B, 
psitiaeus;  but  in  all  eBsential  characters  it  comes  much  closer  to  the 
following  species,  from  which,  however,  it  can  easily  be  distinguished 
by  colour,  and  by  the  inner  lamina  of  the  parietes  not  being  cancellated. 


7.  Balanus  V1NACBU8.     PL  2,  fig.  7  a — 7  rf. 

SAell  purplish  dark  brown :  inner  lamina  of  the  parietes 
cancellated.  Scutum  finely  striated  longitudinally.  Tergum 
with  the  longitudinal  furrow  shallow  and  open;  basal  margin 
on  both  sides  sloping  towards  the  spur. 

Hob. — West  Coast  of  South  America.    Mas.  Coming. 

General  Appearance. — Shell  conical,  with  a  large,  rhomboidal  orifice; 
walls  rather  thin,  coloured,  together  with  the  radii  and  operculum,  dark 
purplish-brown;  sheath  nearly  colourless.  Walls  smooth,  slightly 
irregular,  very  finely  striated  longitudinally.  Basal  diameter  of  largest 
specimen  *8  of  an  inch. 

Opercular  Falves,  unusually  smooth,  that  is  without  prominent 
growth-ridges.  Scuta,  finely  striated  longitudinally,  with  the  sharp 
striae  closely  approximate.  The  teeth  on  the  occludent  margin  are  sharp, 
and  stand  some  way  apart  from  each  other.  Internally,  the  whole 
surface  is  remarkably  flat  and  smooth  :  the  articular  ridge  is  of  mode- 
rate breadth,  and  slightly  reflezed  :  there  is  no  adductor  ridge,  and  the 
oval  depression  for  the  lateral  depressor  muscle  is  extremely  slight. 
Terga,  with  the  longitudinal  furrow  very  slight ;  the  bottom  of  this 
furrow  is  feebly  striated  longitudinally,  and  there  is  a  trace  of  a  fine, 
rounded  ridge  on  the  scutal  margin,  as  in  jB.  decorue.  The  basal  margin 
slopes  on  both  sides  towards  the  spur,  which  is  of  moderate  length  and 
breadth,  with  its  lower  end  truncated  and  parallel  to  the  carino-basal 
margin  ;  the  spur  stands  at  about  once  and  a  half  its  own  width  from 
the  basi-scutal  angle.  Internally,  the  valve  is  lined  by  very  dark, 
purplish-brown  corium ;  the  articular  ridge  is  prominent ;  in  the  upper 
part  of  the  valve,  parallel  to  the  articular  ridge,  there  are  two  or  three 
feeble  ridges ;  there  are  no  crests  for  the  ter^  depressores. 

The  Parietes,  though  moderately  thick,  yet  are  light  and  fragile ;  the 
denticuli  at  the  bases  of  the  longitudinal  septa  are  prominent,  and  those 
on  the  adjoining  septa  are  united  together,  making  a  net-work  (Fl.  2, 
fig.  7  d),  but  the  interspaces  between  them  are  not  filled  up  by  solid 
calcareous  matter  (as  is  the  case  with  every  other  species  of  the  genus), 
but  are  only  crossed  at  successive  levels  by  fine  transverse  calcareous 
septa;  the  internal  lamina  thus  becoming  cancellated,  and,  though 
thick,  fragile.  Hence,  in  a  transverse  section  of  tlie  parietes,  the 
ordinary  parietal  tubes  or  pores  are  seen  to  be  lined  on  their  inner  sides 
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by  five  or  six  rows  of  very  minute  pores.  I  have  not  seen  any  other 
instance  of  this  stracture.  '  The  internal  lamina  is  ribbed,  as  usual,  on 
its  inner  surface,  by  the  projection  of  the  longitudinal  septa.  The  ordi- 
nary parietal  tubes  are  open,  to  nearly  the  summit  of  the  shell.  The 
radii  are  rather  thin,  and  unusually  fragile ;  their  summits  are  parallel 
to  the  basis :  their  septa,  as  seen  on  the  sutural  edges,  are  extremely 
thin  and  denticulated  on  both  their  upper  and  lower  surfaces,  on  the 
side  towards  the  internal  lamina :  towards  the  external  lamina,  the 
septa  are  simple,  and  the  small  square  pores  thus  formed,  are  open  or 
not  filled  up.  The  al€e  have  their  summits  extremely  oblique,  being 
added  to  very  little  during  the  diametric  growth  of  the  shell ;  the  nar- 
row margin,  however,  which  is  thus  added,  is  coloured  red,  the  rest  of 
the  sheath  being  nearly  colourless :  the  sutural  edges  of  the  alse  are 
smooth.  The  bans  has  a  thick,  underlying,  finely  cancellated  layer  of 
shell. 

AnimaVa  body  unknown. 

A  young  specimen,  '2  of  an  inch  in  basal  diameter,  differed  from  the 
above  in  being  of  a  much  paler  purplish-brown.  This  species  is  distinct 
from  all  its  congeners,  in  its  peculiar  colour,  and  likewise  in  the  struc- 
ture of  the  inner  lamina  of  the  parietes.  As  already  stated,  it  comes 
nearer  to  B.  decorua  than  to  any  other  species. 


8.  Balanus  Ajax.     pi.  3,  fig.  1  a — 1  rf. 

Baiakus  TiWTiNNABULuai  (par.)     Chenu.    Illust.   Conch.,  Tab.  2, 
fig.  8. 

Shell  fflobulO'Conicaly  often  elongated  in  the  rostro-carinal 
ctxiSy  pcde  pink,  smooth,  extremely  massive :  parietal  pores, 
close  to  the  basal  margin,  circular  and  very  small.  Scutum 
with  the  articular  ridge  broad  and  reflexed. 

Hab, —  Philippine  Aichipelaro,  attached  to  Millepora  compUtntUa,  Mas. 
Cuming.    Mus.  ^rit.  and  Stutchburj. 

General  Appearance, — Shell  globulo-convex,  sometimes  much  elon- 
gated in  its  rostro-carinal  axis ;  smooth ;  walls  excessively  strong, 
massive,  and  heavy.  Orifice  oval,  rather  small  in  proportion  to  the  size 
of  shell,  this  being  chiefly  due  to  the  infolding  of  the  upper  part  of  the 
rostral  compartment.  Parietes  pale  pink,  feebly  tinted  with  purple :  radii 
either  paler,  or  tinted  of  a  bright  chesnut-brown :  sheath  rich  purplish 
chesnut-brown.  Basal  diameter  of  the  largest  specimen  nearly  3-^  of  an 
inch ;  height  2^ :  another  specimen  had  a  basal  longitudinal  diameter  of 
2*9  of  an  inch,  and  a  transverse  diameter  of  only  1*6 ;  this  great  dif- 
ference in  the  two  diameters  being  caused  by  the  prolongation  of  the 
basal  portion  of  the  rostrum  in  the  line  of  the  branch  of  the  Millepora, 
to  which  the  shell  had  adhered ;  the  height  of  this  same  specimen  was . 
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1*5 ;  and  the  diameter  of  the  orifice,  hoth  transTersely  and  long;itadi- 
nally,  '75  of  an  inch. 

Scuta,  broad^  feebly  tinted  with  pink  ;  exterior  sarface  rough,  with 
sharp  hood-formed  projections,  arranged  in  straight  lines  radiating  from 
the  apex ;  an  inflected  portion  of  the  valve  along  the  tergal  margin  is 
not  roughened.  Internally  (PI.  3,  fig.  1  <f),  the  articular  ridge  is 
broad  and  refiexed.  An  adductor  ridge  can  hardly  be  said  to  exist, 
but  a  slight  prominence  borders  the  gentle  hollow  in  which  the  lateral 
depressor  muscle  is  attached.  The  basal  margin,  on  its  inner  face,  is 
slightly  toothed.  Tergum  white,  with  the  narrow  part  of  the  valve,  on 
the  scutal  side  of  the  spur,'rough  with  the  little  projecting  hoods,  like 
those  on  the  scutum ;  the  other  and  larger  half  is  smooth  :  spur  rather 
long,  narrow,  placed  at  twice  its  own  width  from  the  basi-scutal  angle ; 
on  the  carinal  side,  about  half  of  the  basal  margin  slopes  down  towards 
the  spur.  The  longitudinal  furrow  is  either  quite  or  nearly  closed. 
Internally,  the  spur  is  produced  upwards  on  the  valve,  as  a  promi- 
nence :  the  articular  ridge  is  not  very  prominent.  There  are  no  crests 
for  the  tergal  depressor  muscle. 

Altogether  the  opercular  valves  strikingly  resemble  those  of  B,  Hn- 
tinnabulutn,  but  all  the  characters  above  mentioned  have,  not  been 
observed  in  any  one  variety  of  this  species ;  perhaps  var.  coccopoma 
comes  nearest,  both  in  the  external  appearance  of  the  shell  and  in 
the  structure  of  the  opercular  valves,  to  JB.  Ajax. 

The  Compartments  are  remarkably  compact  and  solid ;  the  parietal 
tubes  are  cylindrical  and  quite  minute  even  close  to  the  basis ;  they 
extend,  however,  nearly  up  to  the  top  of  the  shell ;  the  parietal  septa 
at  the  basis  are  thick,  and  with  blunt  denticuli ;  the  thickness  of  the 
walls  in  the  upper  part  of  the  shell  is  excessive ;  in  the  lower  part,  it 
is  also  unusually  great,  owing  to  the  thickness  of  the  inner  lamina, 
and  hence  the  ribs,  generally  formed  by  the  projection  of  the  longi- 
tudinal septa  on  the  inner  lamina,  are  here  visible  only  close  to  the 
basis.  The  radii  are  rather  wide ;  Uieir  summits  are  parallel  to  the 
basis ;  the  septa  on  their  sutural  edges  are  thin,  straight,  and  closely 
approximate,  and  most  symmetrically  furnished  with  little  denticuli  of 
equal  sices  on  both  sides  :  the  interspaces  are  nearly  filled  up  solidly, 
bat  with  some  pores  still  left  open.  In  the  upper  part  of  the  shell, 
the  radii,  like  the  walls,  are  of  extraordinary  thickness :  the  septa  are 
transverse  and  horizontal,  as  seen  externally  by  slight  variations  in  the 
colour  of  the  radii ;  internally,  as  seen  in  a  vertical  section  of  the 
shell,  the  septa  dip  inwards  at  an  angle  of  above  45^.  The  al€B  are  thin, 
and  have  their  summits  oblique :  their  sutural  edges  are  smooth.  The 
pores  in  the  basis  are  crossed  by  numerous  transverse  septa,  and  there 
is  an  underlying  cancellated  layer ;  the  internal  surface  is  very  smooth. 

AnimaVa  body  unknown. 

The  strength  of  this  Balanus  is  truly  remarkable ;  and  when,  by 
repeated  blows,  a  specimen  which  I  was  examining  at  last  yielded,  the 
radii  broke  sooner  than  separate  at  their  sutures.  In  most  of  its 
characters,  this  species  approaches  B.  tintinnabulum,  and  I  believe  has 
been  included  by  Chenu  as  one  of  its  varieties ;  but  it  comes  almost 
equally  near  to  B.  stultus,  to  which  it  is  much  more  closely  allied  in 
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its  habit  of  being  attached  to  Millepone.  By  a  dose  and  unbroken 
chain  of  affinities^  B,  Jjax,  through  B,  atultus,  is  connected  with 
B.  ealceolua  and  its  allies  in  section  (B),  which  live  attached  to 
Gorgoniee.  Some  of  the  specimens  of  B,  Ajax,  are  almost  as  much 
elongated  in  their  rostro-carinal  axis,  as  are  the  species  in  section  (B)  ; 
and  there  is  an  affinity  in  the  same  direction  in  the  smallness  of  the 
pores  in  the  radii  of  B.  Ajax ;  indeed,  had  the  basis  in  this  species 
been  generally  more  boat-  or  cup-formed,  I  should  have  placed  it  as 
the  first  species  in  section  (B),  instead  of,  as  at  present,  the  last  species 
in  section  (A).  The  intermediateness  of  the  characters  of  B>  Ajax  has 
been  one  chief  cause  why  I  have  rejected  the  genus  Conopea,  which 
was  instituted  by  Say  for  the  species  living  attached  to  Gorgoniee. 


Section  b. 

Parietea  and  basis  sometitnes  permeated  by  pores^  some- 
times  not ;  radii  not  permeated  by  pores :  shell  elongated  in 
its  rostro-carinal  axis :  basis  boahs/iaped ;  attacked  to  Gor- 
gonitB  and  MUlepora. 


9.  Balanus  stultus.     PL  3,  fig.  2  a — 2  d, 

Parietes  and  base  porose :  shell  white,  or  faintly  tinyed 
vnth  purple.  Scutum  with  the  basal  maryin  protuberant  in 
the  middle.  Teryum  with  the  lonyitudinal  furrow  closed  in 
the  upper  part .-  spur  not  closely  adjoining  the  basi-scutal 
anyle. 

Hob, — Attached  to  Millepone,  Singapore,  Mas.  Cuming.  West  Indies,* 
Mus.  Brit. — ^Mus.  Stutchbory. 

I  have  considerable  doubts  whether  it  would  not  have 
been  more  correct  to  have  placed  this  species  in  the  last 
section,  instead  of  where  it  now  stands ;  it  certainly  is  more 

• 

*  Tliis  specimen  in  the  British  Museum  was  purchased  at  the  sale  of  the 
Rev.  L.  Giulding's  collection,  aud  therefore  it  is  not  certain  that  this  habitat 
is  correct ;  but  as  it  was  sold  in  the  same  lot  with  a  Cirrlpede  oertainlv  West 
Indian,  and  as  the  main  collection  was  made  in  the  West  Indies,  this  nabitat 
may,  I  think,  be  trusted. 
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closely  allied  to  B.  Ajax^  especially  in  its  operculum,  than  to 
the  follov^ang  species;  yet  the  fact  of  the  radii  not  being  per- 
meated by  pores  does  not  permit  of  its  admission  into  the 
last  section ;  and  both  in  habits  and  structure  it  undoubtedly 
comes  very  near  to  the  following  species.  Those  varieties 
which  are  not  much  elongated,  and  which  have  the  basis 
nearly  flat,  would  certainly,  if  considered  by  themselves 
alone,  not  have  gained  admission  into  our  present  section. 

General  Appearance. — Shell  conical,  somewhat  globular,  more  or 
less  elougated  in  the  rostro-carinal  axis,  owing  to  the  basal  production 
of  the  rostrum.  Orifice,  rather  small,  entire,  oval,  pointed  at  the 
carinal  end.  Radii  moderately  broad,  with  their  summits  parallel  to 
the  basis.  Colour  dirty  white,  often  faintly  tinged  with  purple ; 
sheath,  pale  purplish-blue.  Surface  extremely  smooth;  the  panetes 
are  generally  covered  (as  viewed  through  a  lens)  by,a  very  thin,  yel- 
lowish epidermis,  giving  to  the  whole  a  glistening,  graniUar  aspect : 
the  radii  are  generally  destitute  of  this  epidermis,  and  are  therefore  of  a 
dead  white.  The  basis  is  concave,  and  sometimes  deeply  cup-formed ; 
it  is,  however,  not  symmetrical ;  sometimes  it  is  flat.  Basal  diameter 
of  largest  specimen,  including  the  basis  itself,  1*5  of  an  inch  in  the 
longitudinal  axis ;  transverse  diameter,  1  inch ;  the  inequality  in  the 
length,  of  the  two  diameters  is  rarely  so  great  as  in  this  unusually  large 
specimen. 

Scuta,  externally  very  convex,  with  the  growth-ridges  extremely 
prominent ;  basal  margin  sinuous,  the  middle  portion  being  prominent; 
this  is  best  seen  in  young  specimens  (PI.  3,  fig.  2(1).  Inlemally,  the 
articular  ridge  is  broad  and  reflexed.  The  adductor  ridge  in  the  upper 
part  is  almost  confluent  with  the  articular  ridge ;  it  runs  down  to  the  most 
prominent  point  of  the  basal  margin ;  in  young  specimens  it  is  sharp  and 
prominent ;  in  old  specimens  it  is  very  blunt  and  little  prominent.  There 
18  a  rather  deep  hollow  for  the  lateral  depressor  muscle.  In  young 
specimens  there  is  a  small,  depending,  blunt  tooth  at  the  basi- tergal 
angle,  which  helps  to  make  the  basal  margin  more  deeply  sinuous. 

Terffa,  with  the  longitudinal  furrow  closed,  except  on  the  spur  itself, 
where  it  is  open.  The  spur  is  moderately  long  and  broad,  but  varies 
in  breadth ;  it  is  placed  at  rather  less  than  its  own  width  from  the 
basi'scutal  angle ;  its  lower  end  is  obliquely  rounded ;  the  basal  margin 
on  the  opposite  sides  of  the  spur,  together  form  a  nearly  straight  line. 
The  whole  valve  is  rather  broad.  The  crests  for  the  tergal  depressores 
are  barely  developed. 

The  Compartments  have  rather  large  parietal  tubes ;  the  septa  are 
coarsely  denticulated  at  their  bases ;  the  internal  lamina  is  smooth,  ex- 
cept close  to  the  basis.  The  radii  have  their  summits  parallel  tothe  basis ; 
their  sutural  edges  are  formed  of  rather  thick  septa,  which  stand  at  an 
unusual  distance  apart  from  each  other,  and  have  peifectly  symmetrical, 
minute  denticuli  on  each  side.  The  interspaces  between  the  septa  are 
filled  up  solidly  to  within  a  short  distance  of  the  surface  ;  but  yet  not  so 
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completelj  at  in  the  following  speciea,  and  as  in  those  in  the  sue* 
ceeding  sectionB  of  the  genus ;  this  is  what  might  have  been  expected 
from  the  close  affinity  of  B,  stultus  to  B.  Ajaxy  in  which  latter  the 
radii  are  still  permeated  by  pores,  though  smaUer  than  is  general  in  the 
species  of  oar  first  section  (A).  The  ala  have  their  summits  extremely 
oblique^  and  their  sutural  edges,  I  believe,  smooth.  Bam  porose, 
with  an  underlying,  finely-cancellated  layer. 

Mouth :  labrum  with  six  small  teeth  ;  mandibles  with  the  3d  tooth 
blunt;  the  4th  minute,  and  the  5th  almost  confluent  with  the  inferior 
angle.  Maxillse  with  the  edge  straight  and  simple.  Cirri  partly  de- 
stroyed ;  on  each  segment  of  the  sixth  pair  there  were  five  pairs  of  spines. 


10.  BaLANUS  CALCE0LU8.      PL  8,  fig.  %a — 8^. 

BaLANUS    CAIiCBOLUS    KEKATOFIITTO    INVOLUTUS    (?)       EUit,     Phil. 

Trans ,  vol.  50  (1758),  Tab.  34,  fig.  19. 
Lepas  galcbolus  (P)  Fallot.  Elench.  ZoopL,  p.  198,  (sine  descript.) 

(1760). 
CovoFEA  OVATA  (?)    /.  E.  Gray.    Annals  of  Philosophy,  vol.  x,  1825. 

Parietes  and  basis  porose.  Scutum  with  the  pit  for  the 
lateral  depressor  muscle  small  and  deep. 

Hob. — ^Attached  to  Gorgonis,  West  Cosat  of  Africa.  Tubiooreen,  near 
Madrss,  (Dr.  Johnston),  associated  with  B,  naoicula.  Mediterranean  (P).  Mas. 
Brit.,  Cuming,  Stutcbbuiy. 

Fossil.  Coralline  Crag ;  Mus.  S.  Wood. 

I  must  premise,  with  respect  to  the  nomenclature  of  this 
and  the  three  following  quite  distinct  species,  that  in  the 
published  descriptions  no  allusion  is  made  to  any  one  of 
the  characters  by  which  alone  they  can  be  distinguished  : 
hence  I  have  been  guided  by  geographical  probabilities  in 
assigning  the  specific  name  of  calceolus  to  the  present 
species,  as  Ellis's  specimens  came  from  the  Mediterranean ; 
and  that  of  galeatus  to  the  North  American  and  West 
Indian  specimens,  as  LinnsBus'  original  specimens  (accord- 
ing to  a  statement  by  Spengler)  came  from  the  West 
Indies.  I  have  assigned  new  names  to  the  two  remain- 
ing East  Indian  species.  I  may  here  add  that  Spengler 
(*Skrifter  af  Naturhist/  1  B,  tab.  6,  fig.  8,  1790)  has 
described,  under  the  name  of  B.  cassis,  an  allied  form 
attached    to    the    Gorgonia  placomus  from   the    seas    of 
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Norway ;  but  I  do  not  believe  that  it  is  the  same  with  our 
present  species. 

General  Appearance, — ^The  degree  of  elongation  of  the  shell  in  its 
rostro-carinal  axis  yaries  considerably  (3  a,  3  ^) :  the  elongation  is  due 
to  the  production  of  the  rostrum  and  of  the  corresponding  end  of  the 
basal  cup.  These  two  portions  of  the  shell  always  form  together  an 
angle,  and  sometimes  an  acute  angle,  whereas  in  all  the  many  specimens 
which  I  have  seen,  the  carina  and  the  carinal  end  (or  heel)  of  the  basis 
together  form  a  straight  line ;  yet  I  should  not  be  surprised  if  this  eud 
of  the  shell  was  sometimes  produced.  The  surface  of  the  shell  is 
smooth,  or  sometimes  marked  with  very  minute  projecting  points :  it  is 
almost  always  covered  by  the  horny  bark  of  the  Gorgonia.  The  colour 
is  either  dull  purplish-red  or  dull  purple,  with  obscure  longitudinal 
stripes,  and  often  more  or  less  transversely  banded  with  white.  The 
rostrum  is  either  white  or  very  feebly  tinted,  being  always  paler  than 
the  rest  of  the  shell :  the  radii  are  usually  paler  than  the  parietes,  and 
are  aometimes  white :  the  carinal  end  of  the  basal  cap  is  tinted  of  the 
same  colour  with,  but  rather  paler  than,  the  compartments.  The  orifice 
is  rather  small  compared  to  the  shell,  and  nearly  heart-shaped.  The 
carino-lateral  compartments  are  about  one-third  of  the  width  of  the 
lateral  compartments.  The  shell  is  very  strong,  and  the  sutures  resist 
the  action  of  boiling  caustic  potash.  The  largest  specimen  which  I 
have  seen  was  *  7  of  an  inch  in  extreme  length,  and  under  *25  in  ex- 
treme breadth. 

Structure  of  the  shell  and  basie, — ^The  pariet^  are  permeated  by 
quite  distinct  pores, — a  character  sufficient  by  itself  to  separate  this 
from  the  following  species ;  the  longitudinal  septa  forming  the  tubes 
are  slightly  denticulated  at  their  bases.  The  radii  have  their  summits 
quite  square,  extending. from  apex  to  apex  of  the  adjoining  compart^ 
ments.  The  alse  have  oblique  summits.  The  sutural  edees  of  the 
radii  have  approximate  septa,  which  are  obscurely  denticulated :  the 
interspaces  are  filled  up  solidly,  so  that  the  radii  are  not  porose.  The 
basis  is  distinctly  porose,  by  which  this  species  can  be  distinguished 
from  B,  navicula  and  cymbi/ormie.  The  basis  has  a  deep  furrow  on 
the  under  aide,  from  clasping  the  thin  horny  axis  of  the  Gorgonia :  the 
basal  point  of  the  rostrum  is  also  notched  from  the  same  cause,  and, 
as  a  consequence,  its  upper  surface  becomes  slightly  furrowed  along  its 
whole  length. 

The  Scuta  have  an  articular  ridge  but  moderately  prominent,  and 
only  slightly  reflexed;  the  basi-tergal  corner  is  rounded  off;  there  is 
no  adductor  ridge ;  there  is  a  small,  rather  deep,  distinct  pit  for  the 
lateral  depressor  muscle.  Terpa  ;  externally  the  surface  is  considerably 
depressed  in  the  line  of  the  spur.  The  spur  is  between  half  and  one- 
third  of  the  width  of  the  valve :  its  lower  end  is  square  and  truncated, 
or  in  some  degree  rounded ;  it  is  sometimes  (3  e)  dentated  with  a  few, 
minute,  sharp  teeth.  The  articular  ridge  is  but  slightly  developeid ; 
the  crests  for  the  depressor  muscle  are  very  feeble. 

AnimaVa  body  unknown. 
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corner  not  being  bo  much  rounded  off,  and  consequently  in  the  arti- 
cular ridge»  which  is  rather  more  reflexed^  descending  in  proportion 
lower  down  the  valve :  the  cavity  at  the  beai-tergal  comer  is  in  propor- 
tion broader.  The  valves  in  the  two  species  differ,  also,  but  only  in 
young  specimens,  in  the  occludent  half  being  tinted,  both  externally 
and  internally,  purple,  whereas  in  B.  piittaens  the  whole  valve,  at  all 
ages,  is  ^hite.  In  the  terga  the  spur  is  removed  fully  its  own  width 
from  the  basi-scutal  angle,  whereas  it  is  not  half  this  distance  in 
B,  paittaeus.  The  scutal  margin  is  here  much  more  inflected.  In 
B.psittiicus  there  is  a  remarkable  patch  of  purple  on  the  inside  of  the 
valve,  between  the  articular  ridge  and  a  second  special  ridge ;  of  this 
purple  patch  there  is  here  no  trace,  consequently  the  beak  or  apex  is 
white.  The  beak,  also,  is  less  prominent.  The  special  ridge,  just 
alluded  to,  here  runs  much  nearer  to  the  articular  ridge,  and  is  less 
prominent :  indeed,  in  old  specimens,  it  is  often  almost  obliterated. 
Finally,  the  whole  valve,  in  proportion  to  the  scutum,  is  rather  broader. 

I  bave  seen  a  young  specimen,  about  a  quarter  of  an  inch  in  basal 
diameter,  with  the  orifice  of  the  shell  toothed  ovring  to  the  obhquity 
of  the  summits  of  the  radii ;  and  this  gave  the  shell  a  very  peculiar 
aspect.  The  largest  well-coloured  specimen  which  I  have  seen  is  1  '2 
of  an  inch  in  basal  diameter ;  but  in  Mr.  Cuming*s  collection  there  are 
two  rugged,  disintegrated  specimens,  two  inches  in  basal  diameter,  and 
two  and  a  half  in  height.  Some  specimens,  1  '3  in  basal  diameter,  in 
Mr.  Stutchbury's  collection,  are  remarkable  from  the  radii  having 
been  obliterated — ^the  shell  being  merely  (tivided  by  six  sutures,  as  we 
have  seen  is  likewise  sometimes  the  case  with  large  specimens  of 
B,  psitiacus. 

This  species  is  evidently  a  South  African  representative  of  the  South 
American  B,  pnttaeiti. 


5.  Balanus  Nigrescbns.     PI.  2,  fig.  ba,  bb. 

Balavus  Nio&EscENS.     Lamarck,  (1818)  in  Chenu.    lUust.  Goncfa., 

Tab.  4,  fig.  16. 

—  GiOAS.    Ranzani.    Memoire  di  Storia  Nat.,  1820,  Tab.  3, 

fig.  5,  6,  7. 

—  —        7Jef  Blainville.    Diet,   des  8c.   Nat.,  Tab.  116, 

fig.  3,  2  a. 

SAell  cinereous,  tinted  with  pale  or  blackish  bine,  or  wholly 
white.  Scutum  with  the  articular  ridge  terminating  doton- 
wards  in  a  small,  sharp,  free  point :  adductor  ridge  prominent 
Tergum  with  the  apex  procbiced  and  needle4iie. 

Hob. — Swan  River,  West  Australia,  Mns.  Brit.,  attached  to  sandstone. 
Attached  to  ssndstone  and  to  each  other  in  a  group,  Mus.  Cuming.  Twofold 
Bay,  S.  E.  Australia,  attached  to  tidal  rocks  and  PatellsB,  Mus«  Darwin. 
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There  can  be  no  doubt  that  this  species  is  the  B,  nigrescens 
in  Chenn,  who  had  access  to  Lamarck's  original  specimens ; 
and  there  can  be  equally  little  doubt  that  it  is  the  B,  yigas 
of  Ranzani,  collected,  during  Baudin's  expedition,  at  King 
George's  Sound :  it  is  essentially  allied  to  B,  psittacus,  but 
in  external  appearance  strikingly  resembles  some  of  the 
varieties  of  B,  tintinnabulum. 

General  Appearance, — Shape  tubulo- conical :  walla  smooth,  some- 
times longitudinally  ribbed :  colour  ashy-grey  tinged  with  blue,  but 
many  specimens  are  dark  purplish-blue,  owing  to  the  disintegration  of 
the  outer  lamina,  and  consequent  exposure  of  the  almost  solidly  filled 
up,  dark  blueish  parietal  tubes ;  on  the  other  hand,  some  specimens 
are  quite  white.  Ranzani  describes  the  colour  as  earthy-violet,  which 
is  very  characteristic  of  some  of  the  specimens.  The  orifice  is  apt  to 
be  rather  amall,  compared  to  the  size  of  the  specimens,  and  tends  to  be 
hexagonal.  The  radii  are  often  rather  narrow.  The  opercular  valves 
are  tinted  pale  blue.  The  basal  diameter  of  the  largest  specimen  is 
two  inches,  and  its  height  two  and  a  quarter. 

The  Scuta  have  their  basi-tergal  comer  much  rounded  off,  as  in 
B,  pnttacus,  so  that  the  tergal  margin  does  not  extend  more  than  half 
down  the  valve.  The  surface  is  somewhat  prominent,  along  a  line 
runing  from  the  apex  to  the  point  of  chief  curvatiire  in  the  basal 
margin.  The  surface  is  not  striated.  Internally,  the  articular  ridge 
is  little  prominent,  and  not  refiexed ;  the  lower  end  depends  as  a  free, 
sharp  style  or  point.  The  adductor  ridge  is  moderately  sharp,  and 
f.  stands  some  little  way  distant  from  the  articular  ridge :  it  is  produced 

r  downwards,  and  forms  a  moderately  deep  and  large  cavity  for  the  de- 

pressor muscle ;  but  this  cavity  is  not  closed,  and  does  not  extend  up, 
as  in  the  two  last  species,  to  the  apex  of  the  valve. 

Terga^  narrow,  with  a  sharp,  prominent,  needle-like  beak.  Spur, 
long,  narrow,  placed  at  less  than  its  own  width  from  the  basi-scutal 
angle :  the  basal  margin  on  both  sides  slopes  down  to  the  spur :  the 
scutal  margin  is  not  inflected.  Internally,  the  articular  ridge  is  very 
feebly  developed,  but  extends  down  close  to  the  basi-scutal  angle.  On 
the  under  surface  in  the  upper  part  of  the  valve,  there  is  a  short,  very 
slight  ridge,  extending  on  the  carinal  side,  near  and  parallel  to  the 
articular  ridge ;  this  slight  ridge  plays  an  important  part,  as  in  the 
two  foregoing  species,  in  the  formation  of  the  beak  or  apex.  Crests 
for  the  depressor  muscle  are  hardly  distinguishable. 

The  Walls  appear  to  vary  in  some  degree  in  strength  and  thickness  ; 
as  is  likewise  the  case  with  the  opercular  valves.  In  some  of  the 
thinner  specimens,  the  parietal  tubes  are  large,  and  the  longitudinal 
septa  are  furnished  with  small,  sharp  denticula.  The  tubes  are  often 
thickly  lined  or  almost  filled  up  solidly  with  blue  shell ;  they  are  not 
crossed  by  transverse  septa. 

The  Radii  vary  in  width ;  externally  they  are  often  finely  ribbed 
transversely,  at  other  times  they  are  smooth ;  their  septa  are  fine  and 
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thin,  with  their  delicate  denticuli  not  extending  to  the  outer  lamina : 
they  are  very  porose.  The  ahe  have  their  summitg  parallel  to  the  basis ; 
their  Buturid  edges  are  most  finely  crenated.  The  sheath  is  blueidh, 
excepting  the  wedge-iike  portions  of  the  alse  which  have  been  added 
daring  the  diametric  growth,  and  these  are  white. 

Mouth:  labrum  without  teeth:  mandibles  with  five  sharp  teeth: 
maxillae  with  the  edge  straight.  Cirri,  first  pair  with  the  rami  very 
slightly  unequal ;  segments  of  the  shorter  ramus  and  of  both  rami  of 
the  second  pair  protuberant :  posterior  cirri  with  the  segments  shield- 
shaped  in  front,  bearing  four  pairs  of  spines,  of  which  the  upper  pair 
is  much  longer  than  the  lower  pairs ;  each  pair  has  a  small  intermediate 
tuft  of  minute  spines. 


6.  BaLANUS  DEC0RU8.      PI.  2,  fig.  6^7,  6d. 

Pariete8  pale  pink ;  radii  rather  darker.     Scutum  wit  A  a 
small    articular    ridye.      Tergum    with    the   lonffitudinal 
furrow  very  shallow  and  open ;  basal  margin  on  both  sides 
sloping  towards  the  spur. 

Hah. — ^New  Zealand.    Mas.  Brit.,  and  Tlower :  attached  to  shells. 

General  Appearance, — Shell  conical  or  tubular,  with  a  large  rhom- 
boidal  orifice;  very  pale  pink,  but  tinted  yellowish  from  the  persistent 
epidermis,  and  sometimes  faintly  striped  longitudinally;  radii  and 
sheath  of  rather  a  darker  pink;  scuta  in  themselves  white,  though 
lined  by  purple  corium ;  the  carinal  half  of  the  tergum  pink.  Walls 
extremely  smooth.  Largest  specimen  above  one  inch  in  basal  dia- 
meter. 

Scuta,  with  the  finest  striae  radiating  from  the  apex ;  growth-ridgea 
moderately  prominent ;  articular  ridge  small ;  there  is  a  very  slight 
and  blunt  adductor  ridge :  the  hollow  for  the  lateral  depressor  muscle 
is  rather  narrow  and  deep. 

Terffa,  with  the  apex  slightly  prominent  or  beaked ;  the  longitudinal 
furrow  is  of  very  little  depth ;  on  its  scutal  margin  there  is  a  narrow, 
rounded,  slightly  prominent  ridge,  which,  however,  appears  more  like 
a  furrow  than  a  ridge.  Spur  moderately  long  and  blunt ;  placed  at 
half  its  own  width  'from  the  basi-scutal  angle ;  the  basal  margin  on 
both  sides  of  the  spur,  slopes  gently  towards  it.  Internally,  the 
articular  ridge  is  pretty  well  developed ;  the  scutal  margin  is  not  much 
inflected ;  the  carinal  portion  of  the  under  surfiftoe  of  the  valve  is  rough; 
the  crests  for  the  carinal  depressor  muscle  are  entirely  absent. 

Compartments. — Walls  moderately  strong ;  parietal  tubes  smaU,  with 
transverse  septa  in  their  upper  ends ;  inner  surface  of  the  walls  much 
less  strongly  ribbed  than  is  usual.  Radii  broad,  with  their  summits 
parallel  to  the  basis;    their  septa  are  strongly  denticulated.      Ala 
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with  their  sammits  obliqae ;  their  sntaral  edges  are  barely  creoated. 
Basis,  thin,  flat,  or  cap-formed.     Body  unknown. 

Affinities. — In  general  appearance  this  species  comes  near  to  B. 
psiitacMS;  bnt  in  all  essential  characters  it  comes  much  closer  to  the 
following  species,  from  which,  however,  it  can  easily  be  distinguished 
by  colour,  and  by  the  inner  lamina  of  the  parietes  not  being  cancellated. 


7.  Balanus  vinacbus.     PL  2,  fig.  7  a — 7  d. 

Shell  purplish  dark  brown :  inner  lamina  of  the  parietes 
cancellated.  Scutum  finely  striated  longitudinally.  Tergum 
with  the  longitudinal  furrow  shallow  and  open;  basal  margin 
on  both  sides  sloping  towards  the  spur. 

Hab. — West  Coast  of  South  America.    Mas.  Cuming. 

General  Appearance. — Shell  conical,  with  a  large,  rhomboidal  orifice; 
walls  rather  thin,  coloured,  together  with  the  radii  and  operculum,  dark 
purplish-brown;  sheath  nearly  colourless.  Walls  smooth,  slightly 
irregular,  very  finely  striated  longitudinally.  Basal  diameter  of  largest 
specimen  *8  of  an  inch. 

Opercular  Valves,  unusually  smooth,  that  is  without  prominent 
growth-ridges.  Scuta,  finely  striated  longitudinally,  with  the  sharp 
Btrise  closely  approximate.  The  teeth  on  the  occludent  margin  are  sharp, 
and  stand  some  way  apart  from  each  other.  Internally,  the  whole 
surface  is  remarkably  fiat  and  smooth :  the  articular  ridge  is  of  mode- 
rate breadth,  and  slightly  reflexed  :  there  is  no  adductor  ridge,  and  the 
oval  depression  for  the  lateral  depressor  muscle  is  extremely  slight. 
Terga,  with  the  longitudinal  furrow  very  slight ;  the  bottom  of  this 
furrow  is  feebly  striated  longitudinally,  and  there  is  a  trace  of  a  fine, 
rounded  ridge  on  the  scutal  margin,  as  in  B.  decorus.  The  basal  margin 
slopes  on  both  sides  towards  the  spur,  which  is  of  moderate  length  and 
breadth,  with  its  lower  end  truncated  and  parallel  to  the  carino-basal 
margin ;  the  spur  stands  at  about  once  and  a  half  its  own  width  from 
the  basi-scutal  angle.  Internally,  the  valve  is  lined  by  very  dark, 
purplish-brown  corium ;  the  articular  ridge  is  prominent ;  in  the  upper 
part  of  the  valve,  parallel  to  the  articular  ridge,  there  are  two  or  three 
feeble  ridges ;  there  are  no  crests  for  the  tergal  depressores. 

The  Parietes,  though  moderately  thick,  yet  are  light  and  fragile ;  the 
denticuli  at  the  bases  of  the  longitudinal  septa  are  prominent,  and  those 
on  the  adjoining  septa  are  united  together,  making  a  net-work  (PI.  2, 
fig.  7  d),  but  the  interspaces  between  them  are  not  filled  up  by  solid 
calcareous  matter  (as  is  the  case  with  every  other  species  of  the  genus), 
but  are  only  crossed  at  successive  levels  by  fine  transverse  calcareous 
septa;  the  internal  lamina  thus  becoming  cancellated,  and,  though 
thick,  fragile.  Hence,  in  a  transverse  section  of  the  parietes,  the 
ordinary  parietal  tubes  or  pores  are  seen  to  be  lined  on  their  inner  sides 
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by  five  or  six  rows  of  very  minute  pores.  I  have  not  seen  any  other 
instance  of  this  structure.  '  The  internal  lamina  is  ribbed,  as  usual*  on 
its  inner  surface,  by  the  projection  of  the  longitudinal  septa.  The  ordi- 
nary parietal  tubes  are  open,  to  nearly  the  summit  of  the  shell.  The 
radii  are  rather  thin,  and  unusually  fragile ;  their  summits  are  parallel 
to  the  basis :  their  septa,  as  seen  on  the  sutural  edges,  are  extremely 
thin  and  denticulated  on  both  their  upper  and  lower  surfaces,  on  the 
side  towards  the  internal  lamina :  towards  the  external  lamina,  the 
septa  are  simple,  and  the  small  square  pores  thus  formed,  are  open  or 
not  filled  up.  The  alte  have  their  summits  extremely  oblique,  being 
added  to  very  little  during  the  diametric  growth  of  the  shell ;  the  nar- 
row margin,  however,  which  is  thus  added,  is  coloured  red,  the  rest  of 
the  sheath  being  nearly  colourless :  the  sutural  edges  of  the  alse  are 
smooth.  The  btms  has  a  thick,  underlying,  finely  cancellated  layer  of 
shell. 

AnimaVs  body  unknown. 

A  young  specimen,  '2  of  an  inch  in  basal  diameter,  differed  from  the 
above  in  being  of  a  much  paler  purplish-brown.  This  species  is  distinct 
from  all  its  congeners,  in  its  peculiar  colour,  and  likewise  in  the  struc- 
ture of  the  inner  lamina  of  the  parietes.  As  already  stated,  it  comes 
nearer  to  B,  decorus  than  to  any  other  species. 


8.  Balanus  Ajax.     pi.  3,  fig.  1  a — 1  d. 

Baiantjs  tintinnabulum  (var.)    CAenu.    Illust.  Conch.,  Tab.  2, 
fig.  8. 

Shell  fflobtdO'Conical,  often  elongated  in  the  rostro-carinal 
axis,  pale  pink,  smooth,  extremely  massive :  parietal  pores, 
close  to  the  basal  margin,  circular  and  very  small.  Scutum 
with  the  articular  ridge  broad  and  reflexed. 

Hah. — Philippine  Aichipelaco,  attached  to  Millepora  compkmata,  Mus. 
Cuming.    Mus.  brit.  and  Stutchbury. 

General  Appearance, — Shell  globulo-convex,  sometimes  much  elon- 
gated in  its  rostro-carinal  axis ;  smooth ;  walls  excessively  strong, 
massive,  and  heavy.  Orifice  oval,  rather  small  in  proportion  to  the  size 
of  shell,  this  being  chiefly  due  to  the  infolding  of  the  upper  part  of  the 
rostral  compartment.  Parietes  pale  pink,  feebly  tinted  with  purple :  radii 
either  paler,  or  tinted  of  a  briglit  cnesnut-brown :  sheath  rich  purplish 
chesnut-brown.  Basal  diameter  of  the  largest  specimen  nearly  3^  of  an 
inch  ;  height  2f :  another  specimen  had  a  basal  longitudinal  diameter  of 
2'9  of  an  inch,  and  a  transverse  diameter  of  only  1'6;  this  great  dif- 
ference in  the  two  diameters  being  caused  by  the  prolongation  of  the 
basal  portion  of  the  rostrum  in  the  line  of  the  branch  of  the  Millepora, 
to  which  the  shell  had  adhered ;  the  height  of  this  same  specimen  was . 
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1  '5 ;  and  the  diameter  of  the  orifice,  both  transTersely  and  longitudi- 
nally, *75  of  an  inch. 

Scuta,  broad,  feebly  tinted  with  pink  ;  exterior  surface  rough,  with 
sharp  hood-formed  projections,  arranged  in  straight  lines  radiating  from 
the  apex ;  an  inflected  portion  of  the  valve  along  the  tergal  margin  is 
not  roughened.  Internally  (PI.  3,  fig.  1  <f),  the  articular  ridge  is 
broad  and  reflexed.  An  adductor  ridge  can  hardly  be  said  to  exist, 
but  a  slight  prominence  borders  the  gentle  hollow  in  which  the  lateral 
depressor  muscle  is  attached.  The  basal  margin,  on  its  inoer  face,  is 
alightly  toothed.  Terpum  white,  with  the  narrow  part  of  the  valve,  on 
the  scutal  side  of  the  spur,'rough  with  the  little  projecting  hoods,  like 
those  on  the  scutum ;  the  other  and  larger  half  is  smooth  :  spur  rather 
long,  narrow,  placed  at  twice  its  own  width  from  the  basi-scutal  angle ; 
on  the  carinal  side,  about  half  of  the  basal  margin  slopes  down  towards 
the  spur.  The  longitudinal  furrow  is  either  quite  or  nearly  closed. 
Internally,  the  spur  is  produced  upwards  on  the  valve,  as  a  promi- 
nence :  the  articular  ridge  is  not  very  prominent.  There  are  no  crests 
for  the  tergal  depressor  muscle. 

Altogether  the  opercular  valves  strikingly  resemble  those  of  B,  Hn- 
tinnabulum,  but  all  the  characters  above  mentioned  have,  not  been 
observed  in  any  one  variety  of  this  species ;  perhaps  var,  coccopoma 
comes  nearest,  both  in  the  external  appearance  of  the  shell  and  in 
the  structure  of  the  opercular  valves^  to  JB.  Ajax. 

The  Compartments  are  remarkably  compact  and  solid ;  the  parietal 
tubes  are  cylindrical  and  quite  minute  even  close  to  the  basis ;  they 
extend,  however,  nearly  up  to  the  top  of  the  shell ;  the  parietal  septa 
at  the  basis  are  thick,  and  with  blunt  denticuli ;  the  thickness  of  the 
walls  in  the  upper  part  of  the  shell  is  excessive :  in  the  lower  part,  it 
is  also  unusualiy  great,  owing  to  the  thickness  of  the  inner  lamina, 
and  hence  the  ribs,  generally  formed  by  the  projection  of  the  longi- 
tudinal septa  on  the  inner  lamina,  are  here  visible  only  close  to  the 
basis.  The  radii  are  rather  wide ;  their  summits  are  parallel  to  the 
basis ;  the  septa  on  their  sutural  edges  are  thin,  straight,  and  closely 
approximate,  and  most  symmetrically  furnished  with  little  denticuli  of 
equal  sizes  on  both  sides  :  the  interspaces  are  nearly  filkd  up  solidly, 
but  with  some  pores  still  left  open.  In  the  upper  part  of  the  shell, 
the  radii,  like  the  walls,  are  of  extraordinary  thickness :  the  septa  sre 
transverse  and  horizontal,  as  seen  externally  by  slight  variations  in  the 
colour  of  the  radii;  internally,  as  seen  in  a  vertical  section  of  the 
shell,  the  septa  dip  inwards  at  an  angle  of  above  45°.  The  ala  are  thin, 
and  have  their  summits  oblique :  their  sutural  edges  are  smooth.  The 
pores  in  the  basis  are  crossed  by  numerous  transverse  septa,  and  there 
is  an  underlying  cancellated  layer ;  the  internal  surface  is  very  smooth. 

AnimaVt  body  unknown. 

The  strength  of  this  Balanus  is  truly  remarkable ;  and  when,  by 
refloated  blows,  a  specimen  which  I  was  examining  at  last  yielded,  the 
radii  broke  sooner  than  separate  at  their  sutures.  In  most  of  its 
characters,  this  species  approaches  B,  tintinnabulum,  and  I  believe  has 
been  included  by  Chenu  as  one  of  its  varieties ;  but  it  comes  almost 
equally  near  to  B,  stultua,  to  which  it  is  much  more  closely  allied  in 
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margin  on  the  carinal  Bide  forms  a  distinct  but  obtase  angle  with  the 
spur.  In  all  cases  the  crests  for  the  depressor  muscles  are  yery  feebly 
developed. 

The  Compartments  have  their  radii  developed  to  a  rather  var3^ng 
degree,  with  their  summits  oblique ;  hence  the  orifice  is  toothed  :  the 
sutural  edges  of  the  radii  have  their  septa  barely  denticulated ;  the 
sutural  edges  of  the  alse  are  smooth.  The  basis,  as  with  the  other 
species  of  this  section,  is  permeated  by  pores ;  yet  I  found  one  speci- 
men, from  the  Cape  of  Good  Hope,  with  the  basis  apparently  solid, 
thus  offering  a  very  singular  anomaly.  In  the  specimen  imbedded  in 
sponge,  the  basis,  as  viewed  externally,  is  concave ;  whereas  in  Acasta, 
which  always  inhabits  sponges,  the  basis  is  highly  convex  or  hemi- 
spherical. 

The  Mouth  and  Cirri  resemble  those  of  B.  trigonua^  and  I  can  point 
out  no  distinguishing  character. 

With  respect  to  the  variety  from  the  West  Indies,  I  have  seen  two 
sets  of  specimens  differing  somewhat  in  external  appearance,  one  set 
attached  to  a  coral  from  St.  Vincent's,  and  another  set  to  an  Avicula 
from  an  unknown  locality ;  at  first  I  described  these  specimens,  with 
some  hesitation,  as  a  distinct  species,  and  I  am  very  far  from  sure 
whether  this  would  not  have  been  the  more  correct  course,  although  I 
am  unable  to  point  out  any  sufficient  diagnostic  characters.  This  form 
differs  from  the  ordinary  B.  sponfficola^  in  the  walls  being  more  rugged, 
stronger,  and  slightly  or  deeply  folded  longitudinally ;  in  this  latter 
case  the  shell  in  external  aspect  differs  much  from  ordinary  specimens 
of  B.  sponfficola  ;  but  this  is  a  variation  so  common  that  I  dare  not 
place  any  reliance  on  it.  The  colour  is  more  purple ;  the  summits  of 
the  radii  perhaps  rather  less  oblique.  In  the  scuta  the  only  difference 
is  that  the  articular  ridge  seems  rather  longer,  and  the  adductor  lidge 
perhaps  more  prominent :  in  the  terga,  as  already  remarked,  the  basal 
margin  on  the  carinal  side  does  not  slope  so  straight  into  the  spur. 
These  differences  I  consider  ail  too  slight  to  be  of  specific  value.  The 
difficulty  in  determining  the  nature  of  this  variety  is  added  to  by  its 
approach  to  B.  trigonua  in  all  those  points  in  which  it  departs  from  the 
ordinary  B.  sponfficola,  so  that  for  a  short  time  I  was  even  tempted 
to  consider  both  these  species  as  varieties  of  one  form.  But  until 
B.  triffonus  is  found  with  its  scutum  longitudinally  striated,  and  with 
its  tergum  beaked,  it  can  hardly  be  confounded  with  B»  spongicola; 
for  it  should  be  observed  that  when  in  B.  trigonut  the  rows  of  little 
pits  disappear  from  the  scuta,  as  sometimes  happens,  though  rarely, 
yet  these  valves  do  not  become  longitudinally  striated. 

Baianus  apongieola  occurs,  mingled  with  B,  tulipi/ormis,  in  the 
Mediterranean,  and  by  the  external  characters  of  the  shell  alone  cannot 
be  distinguished  from  that  species ;  but  the  striated  scuta  and  beaked 
terga  suffice  to  separate  them.  Again,  this  species,  at  the  Cape  of 
Good  Hope,  occurs  mingled  with  B,  Capenna,  and  from  the  non-striped 
young  varieties  of  that  species,  it  can,  externally,  be  distinguished  only 
by  the  beak  of  the  tergum  not  being  sharp  like  a  needle.  I  have  seen 
a  single,  perfectly  characterised  specimen,  with  its  opercular  valves 
preserved,  found  by  Mr.  S.  Wood  in  the  Coralline  Crag  at  Sutton, 
mingled  with  B.  inelusut. 
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16.  Balanus  l^vis.     pi.  4,  fig.  2 — 2^. 

BALAinrs  latns.    Brugmere.     Enojclop.  Meth.  (1789),  PI.   164, 

fig.l.* 
-^         DisooBS.    Banzani,    Mem.  di  Storia  Nat.,  1820,  Tab.  3, 

figs.  9  to  13. 
—         coQUiMBENSis.     Q.  B.  Sowerby^  in  Darwin's  Geology  of 

South  America  (1846),  Tab.  11,  fig.  7. 

Shell  covered  by  brown  membrane^  or  naked  and  white  or 
pale  purple ;  orifice  small;  radii  very  narrow.  Scutum  with 
one  or  two  deep  longitudinal  furrows. 

Far.  mtidus  (fig.  2)  :  shell  not  covered  by  membrane^  white  or  pale 
purple :  orifice  but  slightly  toothed:  scutum  generally  with  two  furrows. 
Hab. — Chile,  as  far  south  as  Concepcion ;  Peru ;  California. 

Far,  Coquimbensis  (fig.  2  a)  :  with  the  basal  cup  partly  filled  up 
with  thin^  irregular,  calcareous  layers,  making  a  cancellated  mass. 
Fossil,  and  recent. 

ffab. — Strait '  of  Maj^llan,  ten  to  twenty  fathoms,  attached  to  shells ; 
often  entirely  surrounding  pebbles,  forming  globular  masses ;  associated  with 
Verruca  kevigaia.  Chile  and  Peru,  (genendly  var,  nitidui),  often  attached  to 
Balanus  fHtiaeus.    California.    yer}[  common. 

Foisil  m  an  ancient  tertiary  formation  (middle  bed)  at  Coquimbo,  Chile.  In 
a  recent  deposit  {var.  nitidus)  at  the  hekht  of  1000  feet  at  Valparaiso ;  with 
Human  remains  at  San  Lorenzo,  Callao,  rem. 

I  may  premise  that,  having  myself  collected  this  species 
from  the  same  locality,  the  Strait  of  Magellan,  where  no 
allied  species  occurs^  attached  to  the  same  Mytilus  and 
associated  with  the  same  Verruca,  I  feel  confident  that  it  is 
the  B,  lavis  described  by  Bruguiere ;  and  there  can  hardly 
be  any  doubt  that  it  is  the  JB.  diacors  of  Ranzani.  With 
respect  to  the  old  tertiary  specimens  from  Coquimbo, 
named  B.  Coquimbensis  by  Sowerby,  they  differ  from  the 
recent  in  no  respect,  except  in  being  considerably  larger ; 
and  therefore  I  cannot  consider  them  specifically  distinct. 
At  first  I  was  unwilling  to  believe  that  the  specimens  with 


*  M.  Beshayes,  in  his  descriptions  of  the  plates,  considers  this  figure,  I  have 
no  doubt  erroneously,  as  that  of  B.  perforatnt,  of  Bruguiere.  The  B.  Coquim- 
bentis  of  Sowerby,  is  a  different  species  from  the  B.  CoquimbentiB,  of  Chenu, 
*  lilust.  Conch.,'  tab.  6,  which  latter  is  unknown  to  me. 
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a  single  very  broad  longitudinal  furrow,  and  those  with 
two  rather  broad,  or  with  one  narrow  furrow,  on   their 
scuta,   could   belong  to  the   same  species;    but  I  soon 
found  that  all  these  varieties  occurred  mingled  together, 
and    that  they   differed    in    no  other   respect   whatever. 
Generally,  however,  all  the  individuals  in  the  same  cluster 
had  the  same  variety  of  scutum, — thus  adding  one  more  to 
the  many  instances  amongst  cirripedes  of  variations  com- 
mon   to    whole    groups   of    specimens.     Still    more  un- 
willing was  I  to  believe  that  var,  nitidus  and  the  common 
variety  could  belong  to  the  same  species.     Their  general 
aspect  is  totally  unlike :  var.  nitidus  has  a  smooth,  clean, 
naked  shell,  either  white  or  pale  purple,  somewhat  globulo- 
conical,  often  with  a  nearly  entire  orifice ;  whereas  the  other 
common  variety  generaUy  has  a  more  steeply  conical  shell, 
with  a  toothed  orifice,  and  is  covered  by  a  dirty  brownish 
membrane.     Moreover,   though  I  have  seen   hundreds  of 
specimens  from  Tierra   del  Fuego,  I  have  not  seen  one 
specimen  of  var.  nitidus,  or  even  of  an  approach  to  it  in 
appearance;   and,  on  the  other  hand,  var.  nitidus  is  the 
common  form  in  Chile  and  Peru ;  though  I  have  seen  one 
or  two  specimens  of  the  membrane^covered  variety  from 
Valparaiso.      Such  facts  strongly  induced  me  to  believe 
that  these  forms  were  specifically  distinct ;  but  upon  careful 
examination  I  could   find   no  other  or  more   important 
differences  than  those  just  specified.      Some   specimens 
from   northern  Chile  are  in  an   intermediate  condition; 
and  from  Concepcion,  in   the  south  of  Chile,  where  the 
climate  approaches  in  character  to  that  of  the  more  southern 
parts  of  the  Continent,  there  are  many  specimens,  in  so 
intermediate  a  condition  that  I  know  not  whether  or  no  to 
rank  them  under  var.  nitidus.     Thus  I  became  convinced 
that  these  forms  are  only  varieties.     At  Concepcion,  some 
few  specimens  are  pale  purple,  and  yet  are  wholly  invested 
by  thick  brown  membrane,  thus  uniting  the  two  extreme 
varieties.     From  California  I  have  seen  both  varieties,  but 
I  do  not  know  which  is  most  common  there.    With  respect 
to  the  great  difference  in  aspect  between  the  specimens 
from  northern  Chile  and  Tierra  del  Fuego,  we  shall  here- 
after see  a  strictly  analogous  case  in   Balanus  flosctdus. 
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Finally,  I  may  add  that  J?,  lavis  seems  to  represent  in  the 
southern  hemisphere  and  on  the  west  coast  of  North 
America,  the  B.  perforatus  of  Europe  and  Western  Africa. 

General  Appearance. — Shell  conical,  sometimes  slightly  globular ; 
surface  smooth  (that  is,  not  folded),  either  naked,  and  in  that  case 
white  or  pale  purple,  or  covered  by  dirty  yellowish-brown  membrane. 
Orifice  small,  more  or  less  toothed,  rarely  exceeding  one  third  of  the 
basal  diameter.  Radii  very  narrow,  often  not  developed,  the  six  sotures 
forming  in  all  cases  deep  and  ilarrow  clefts.  The  largest  recent,  but 
much  depressed,  specimen  which  I  have  seen  (from  the  Strait  of 
Magellan)  was  three  fourths  of  an  inch  in  basal  diameter ;  specimens 
growing  congregated  are  often  much  elongated.  I  have  seen  one  with 
the  basal  cup  between  two  and  three  times  as  deep  as  the  height  of  the 
compartments.  Of  the  ancient  tertiary  specimens,  the  largest  had  a 
diameter  of  three  fourths  of  an  inch,  and  a  total  length  of  actuaUy  two 
inches  (fig.  2  a) ;  another  of  these  fossils  had  a  basal  cup  in  depth 
equalling  four  fifths  of  the  entire  length  of  the  shell  and  basis. 

The  ecutum  has  either  one  very  broad  and  deep  longitudinal  furrow 
(2  6),  or  two  moderately  broad  and  deep  (2  e),  or  two  narrow  and 
deep,  or  less  frequently  one  narrow  and  inconspicuous  longitudinal 
furrow  (2/) ;  rarely  there  is  not  one  furrow ;  sometimes  there  are 
none  towards  the  apex,  whilst  furrows  have  been  formed  in  the  lower 
part  of  the  valve.  In  young  specimens  the  furrows  extend  down  to 
the  actual  basal  margin,  but  in  old  specimens  they  often  fall  short  of 
this,  and,  as  a  consequence,  the  furrows  become  crossed  by  one,  two, 
or  three  calcareous  ridges,  which  ridges  at  successive  periods  formed 
the  basal  margin  of  the  valve.  The  external  surface  is  covered  by 
yellow  membrane;  and  fragments  of  several  successive  opercular  mem- 
branes are  often  attached  to  the  zones  of  growth. 

Internally  the  articular  ridge  is  not  very  prominent,  but  is  remark- 
able (2  c,  2  d)  from  its  lower  point  being  produced  into  a  long,  sharp, 
sub-cylindrical,  free  style  (like  the  hinge  of  a  common  gate),  which  is 
geneially  broken  off  in  disarticulating  the  valve  from  the  tergum.  The 
adductor  ridge  is  either  sharp  and  prominent  or  blunt :  it  extends  up 
the  middle  of  the  valve  nearly  to  the  apex,  and  downwards  it  trends  a 
little  towards  the  occludent  margin.  The  pit  for  the  lateral  depressor 
muscle  is  minute  but  deep :  the  basal  margin  is  sometimes  hollowed 
out  under  this  pit.  Sometimes  there  is  a  distinct,  but  blunt  ridge, 
caused  by  one  of  the  furrows  outside,  parallel  to  the  adductor  ridge, 
and  placed  between  it  and  tlie  little  pit  for  the  lateral  depressor ;  in 
this  case,  the  basal  margin,  as  viewed  internally,  is  rendered  sinuous 
(2<f),  as  is  best  exhibited  in  the  great  fossil  specimens  from  Coquimbo. 

Tergum  {2g). — Spur  of  moderate  length  and  breadth,  with  ito  lower 
end  obliquely  truncated  and  rounded.  The  longitudinal  furrow  has  its 
edges  somewhat  folded  in.  The  basal  margin  on  the  carinal  side  of 
the  spur  is  sometimes  a  little  hollowed  out.  The  crests  for  the  de- 
pressor muscles  are  well  developed ;  but  the  corner  of  the  valve  sup- 
porting them  is  extremely  thin,  and  is  often  imperfectly  calcified. 

Compariments, — The  parietal  tubes  are  not  crossed  by  transverse 
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septa,  but  in  their  upper  parts  are  filled  up  solidly.  The  radii  are 
always  very  narrow,  with  their  summits  oblique,  though  to  a  yariable 
degree :  their  sutural  edges  have  fine  and  closely  approximate  septa, 
with  minute  denticuli :  the  sutaral  edges  are  receiyed  in  a  furrow,  on 
the  opposed  compartment,  of  unusual  depth ;  hence  the  lines  of  suture 
run,  in  the  lower  part  of  the  shell,  almost  exactly  in  the  middle  between 
each  two  compartments.  The  alse  are  added  to  above  the  level  of  the 
opercular  membrane. 

The  Basis  is  often  thick,  with  an  underl3^ng  layer,  largely  canoel* 
lated  or  honeycombed.  When  many  specimens  grow  crowded  together, 
the  basis  is  generally  deeply  cup-formed,  or  even  sub-cylindrical ;  and 
equals  as  much  as  four  fifths  of  the  length  of  the  entire  shell.  In  such 
cases,  in  some  few  recent  specimens,  and  in  all  the  large  or  even 
quarter-grown  old  tertiary  specimens,  but  not  in  the  quite  young  fossil 
specimens,  a  structure  is  presented,  which  I  have  not  seen  in  any  other 
Cirripede,  namely,  the  basis  (PI.  4,  fig.  2  a)  is  filled  up  for  one 
third,  or  even  for  more  than  half  its  depth,  by  successive,  separate, 
calcareous,  transverse  layers  or  septa.  It  would  appear  as  if  the  basal 
cup  had  grown  too  large  for  the  animal's  body,  and  so  required  filling 
up.  The  layers  are  thin  and  fragile ;  a  single  layer  never  stretches 
across  the  whole  shell ;  each  is  irregularly  mammillated  or  blistered, 
with  the  convex  surfaces  generally  directed  upwards ;  the  layers  are 
fiirniahed  on  their  under  sides  with  little  pillars  and  short  ridges, 
resting  on  the  layers  beneath ;  it  rarely  happens  that  the  supports  of 
one  layer  lie  directly  over  those  of  another,  though  this  is  sometimes 
the  case.  In  a  vertical  section,  the  mass  formed  by  these  irregular 
layers  has  a  coarsely  cancellated  structure.  This  structure,  although 
confined  to  this  one  Cirripede,  is  not  so  anomalous  as  might  at  first  be 
thought,  for  in  most  species  of  the  genus,  each  time  that  the  circum- 
ference of  the  basis  is  added  to,  an  excessively  thin  calcified  film  is 
thrown  down  over  its  whole  inner  surface ;  and  in  any  of  these  species, 
if  the  films  had  been  formed  thicker  and  had  rested  only  on  certain 
points,  instead  of  over  the  whole  underlying  layer,  the  cancellated 
structure  above  described  would  have  been  produced. 

Mouth:  the  labrum  is  either  destitute  of  teeth,  or  has  two  or  three 
very  minute  teeth.  The  palpi  have  a  tuft  of  very  long  spines  at  their 
ends.  The  third  tooth  of  the  mandibles  is  thicker  and  larger  than  the 
two  upper  ones.  The  maxill«  have  either  a  nearly  straight  edge,  or 
the  inferior  comer  is  obliquely  truncated,  and  projects  much  beyond 
the  rest  of  the  edge.  In  the  Cirri,  none  of  the  segments  are  very  pro- 
tuberant :  in  the  first  pair,  one  ramus  is  nearly  twice  as  long  as  the 
other :  in  the  posterior  pairs,  the  segments  are  not  much  elongated, 
but  each  supports  seven  pairs  of  spines. 

Far.  nitidus :  with  respect  to  this  variety  I  have  little  to  add  to  my 
preliminary  remarks  on  its  peculiar  appearance,  owing  to  its  smooth, 
naked  condition,  and  pure  white  or  pale  purple  colour.  This  colour, 
when  examined  through  a  lens,  is  seen  to  consist  of  very  fine  longi- 
tudinal stripes ;  and  is  produced  by  the  calcareous  matter  within  the 
longitudinal  parietal  pores  being  thus  coloured.  Generally  the  acuta 
have  two  longitudinal  furrows ;  but  I  have  seen  a  scutum  of  one  per- 
fiectly  characterised  specimen  with  only  a  single  broad  fiirrow,  like  that 
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whioh  frequently  occurs  in  the  membrane-coyered  variety.  Far. 
Co^imbensif,  as  before  stated,  differs  only  in  its  greater  size:  the 
scQtam,  in  the  one  specimen  examined,  had  two  broad  longitudinal 
furrows ;  neither  it,  nor  tbe  tergum  differed  from  certain  varieties  now 
found  on  the  coast  of  Chile. 


17.  Balanus  perforatus.     PL  5,  fig.  1  a — 1  d;  PI.  4, 
fig.  3  a — 8  c. 

Balawus  PEETORATUS.  BruguQre,   Encyclop.  Math.,  1789,  Tab.  164, 

fig.  12  in/ra, 
LzFAS  ANGUSTA.     Omlin,    Syst.  Naturse,  1789. 

—  OEB  ANQUSTIORB.     ChemniU.    Vol.  viii.  Tab.  98,  fig.  836. 
Balahus  cobhubiensis  conico  o&e  mikobe.    Mi»,    Phil.  Trans. 

Yol.  50,  1758,  Tab.  34,  fig.  16. 
Lbpas  BALAKns  ST  FiSTULOStJS.    PoU,    Tcst.  SiciliflB  (1795),  Tab.  ^ 

fig.  5,  Tab.  6,  ^,  1. 
fiALAin7S  comnTKis.    PulUney.    Dorset  Catalogae,  1799. 

—  —  Mantasru.    Test.  Brit.,  1803. 

Lefas  augtjstata.     Wood.    General  Conchology,  1815,  PI.  6,  fig,  6. 
Balaitos  CBASCHn.    Leach  (!).    {B,  BlainvillU  in  Tab.)  Encyclop. 

Brit.  Suppl.,  vol.  ill,  1824. 
—  —  Brown.    Illust.  C5onch.,  1827,  PI.  7,  fig.  9,  10, 

and  2d  Edit.,  PL  53,  fig.  9—12. 
•—      FESFOBATUS.   Chenu,  lUost.  Condi.,  Tab.  3,  fig.  9,  Tab.  6, 

fig.  15.* 

Shell  pale  purple,  or  white,  or  dirty  ash-colour;  smooth, 
or y  from  beinff  corroded,  Jinely  ribbed  longitudinally  ;  sheath 
purple ;  orifice  generally  small ;  radii  generally  narrow  or 
absent.  Scutum,  internally,  with  a  short  minute  ridge, 
parallel  and  close  under  the  prominent  adductor  ridge.  Ter- 
gum with  the  apex  somewhat  produced. 

*  I  have  very  little  doabt  regarding  any  of  these  references :  I  haye  no 
means  of  ascertaining  the  priority,  within  the  same  year,  of  Gmelin  and 
Bro^i^re,  bat  haye  giyen  it  to  the  latter,  as  perforatus  is  much  the  best  known 
specific  name.  En^sh  conchologists  seem  generally  to  suppose  that  the 
B,  communit  of  Pulteney  and  Montagu  is  the  i.  poreatua  of  this  work ;  but  1 
haye  not  the  smallest  doubt  that  I  haye  giyen  it  rightly  as  a  synonym  of  the 
])resent  species ;  the  indistinctness  of  the  compartments,  the  multitude  of  fine 
ridges,  the  smaUness  of  the  orifice,  the  longitudinal  furrow  on  the  terga,  the 
colour,  size,  and  habitat,  all  giyen  by  Pulteney  or  Monta^,  will  agree  with  no 
other  British  species.  The  Lepae  baiamte  of  roll,  which  is  certainly  a  synonym 
of  oar  present  species,  has  been  erroneously  considered  by  seyeraJ  authors  to 
be  the  same  with  the  L,  balanoidee  of  Poli,  which  latter  undoubtedly  is  the 
B.  amphitriie  of  this  work. 
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Var.  august U8  (fimelin)  PL  5,  fig.  1  a  :  pa/e  dM  purple  or  white ; 
orifice  small  or  of  moderate  size;  radii  very  narrow  or  moderately 
wide,  white  or  pale  purple,  with  oblique  summits. 

Far.  Cranchii  (Leach)  PI.  5,  fig.  1  6:  corroded,  covered  with  Jine 
longitudinal  ridges  owing  to  the  exposed,  filled-up,  parietal  tubes;  dark 
dirty  ash^colour,  with  a  tinge  of  purple :  radii  not  developed,  or  very 
narrow  with  oblique  summits;  orifice  small. 

Far,  fistulosuB  (JPoli)  PI.  5,  fig.  1  d :  shell  cylindrical,  white  or  dtdl 
purple;  orifice  of  moderate  size  or  small;  basis  deeply  cup-formed. 

Far.  mirabilis,  PL  5,  fig.  1  c :  bright  purple ;  radii  white,  very 
broad,  with  their  summits  parallel  to  the  basis;  orifice  entire,  large. 

Hab. — Southern  shores  of  England ;  South  Wales ;  Mediterranean;  Western 
Africa,  souttiward  to  Loanda,  in  9*^  S. ;  West  Indies  (PI  Generally  adhering  to 
rocks  at  a  low  tidal  level ;  in  one  case  attached  to  tne  floating  Lepat  Hulii, 
Mus.  Jeffreys. 

This  is  a  well-marked  species,  and  in  its  essential  cha- 
racters does  not  vary  much ;  but  owing  to  the  shell  being 
almost  as  often  white  as  purple, — to  its  being  remarkably 
subject  to  disintegration, — to  its  often  becoming  cylindrical, 
— ^to  the  radii  being  either  not  at  all,  or  slightly,  or  mode- 
rately, or  largely  developed,  and  consequently  to  the  orifice 
of  the  shell  varying  in  size,  the  general  external  appearance 
of  the  different  varieties  is  singularly  diversified ;  but  when  a 
series  of  specimens  is  examined,  it  is  easy  to  see  how  one 
form  passes  into  another. 

General  Appearance. — Shell  conical,  with  the  orifice  oval,  unnsually 
smaU,  being  generally  only  from  one  third  to  half  of  the  basal  dia- 
meter ;  sometimes  moderately  large ;  in  one  single  instance  as  wide  as 
the  basis.  Radii,  often  represented  by  mere  lineal  fissures,  or  they  are 
narrow,  or  sometimes  moderately  wide.  Colour  pale,  dull  purple, 
sometimes  lilac,  often  passing  into  a  dead  pure  white :  the  same  indi- 
vidual will  occasionally  have  one  part  of  its  shell  white,  and  another 
purple :  the  purple  tint  almost  invariably  is  nearly  uniform,  or  not  in 
stripes.  The  radii  are  generally  white,  when  the  whole  shell  is  purple, 
but  sometimes  they  are  pale  purple :  the  sheath  is  apparently  always 
coloured  of  a  fine  claret-purple,  with  the  triangular  portion  of  the  alse, 
added  during  diametric  growth,  generally  white,  but  sometimes  purple. 
The  surface  is  quite  smooth,  but  very  often,  especiaUy  on  the  shores  of 
England,  whole  groups  of  specimens  (excepting  the  very  young  ones,) 
have  had  the  outer  lamina  of  the  parietes  entirely  corroded  and 
removed ;  in  this  case  the  shell  assumes  a  dirty,  more  or  less  dark, 
ash-colour,  feebly  tinted  with  purple,  and  the  whole  surface,  owing  to 
the  exposure  of  the  solidly  fiUed-up  parietal  tubes,  becomes  finely 
striated,  or  covered  with  very  narrow,  longitudinal  ridges.  When 
specimens  are  crowded  together  they  often  become  cylindrical,  and 
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much  elongated,  owing  to  the  basis  becoming  deeply  cap-formed :  I 
have  seen  specimens,  half  an  inch  in  diameter  in  the  widest  part^  one 
inch  and  a  half  in  height,  the  walls  forming  onlya  third  of  this.  The 
largest  specimen  which  I  have  seen  (from  the  southern  shores  of 
England)  had  a  basal  diameter  of  1'2  of  an  inch;  some  very  steeply 
conical  specimens  were  *9  of  an  inch  in  height,  and  '8  in  basid 
diameter. 

Scuta,  externally,  slightly  convex ;  growth-ridges  approximate,  mo- 
derately prominent.  Internally  (PI.  4,  fig.  3  a)  the  articular  ridge  is 
moderately  developed,  with  the  lower  end  produced  downwards  into  a 
freely  depending,  flattened  style,  somewhat  variable  in  size,  but  not  so 
long  as  in  B,  items,  and  easily  broken  in  disarticulating  the  valves. 
The  adductor  ridge  is  very  prominent,  running  from  almost  the  apex 
of  the  valve,  close  to  the  articular  ridge,  to  near  the  basitl  margin. 
The  basi-tergal  portion  of  the  valve  is  converted  by  the  adductor  ridge 
into  a  rather  deep  cavity,  within  which  there  is  a  short,  sharp,  and 
minute  ridge,  close  and  parallel  to  the  adductor  ridge,  and  bounding  the 
impression  left  by  the  lateral  depressor  muscle :  this  insignificant  ridge 
was  present  in  every  specimen ;  it  occurs  only  in  very  few  other  species, 
as  in  B.  nubibus  and  cariasus.  The  thickness  of  the  valve  sometimes 
varies  a  little,  and  when  thick  the  adductor  ridge  does  not  appear  quite 
so  prominent.  Tergum,  with  the  apex  moderately  beaked  and  pro- 
duced ;  beak  triangular  in  section,  coloured  dark  purple,  as  is  the  upper 
internal  surface  of  the  valve ;  the  longitudinal  furrow  is  deep,  and  has 
its  edges  folded  in,  and  even  quite  closed.  The  spur  is  moderately  long 
and  narrow ;  but  its  width  varies  a  little  (PI.  4,  fig.  3  6,  3  e),  and  con- 
sequently it  stands  at  either  rather  above  or  at  twice  its  own  breadth 
from  the  basi-scutal  angle :  its  lower  end  is  either  bluntly  pointed  or 
square,  and  generally  is  feebly  toothed  on  the  under-side.  The  basal 
margin  of  the  valve  generally  slopes  a  little,  on  both  sides,  towards  the 
•pur.  Internally,  the  scutal  margin  is  but  slightly  inflected:  the 
articular  ridge  is  but  slightly  prominent,  and  but  little  curved ;  in  the 
upper  part  of  the  valve  there  are  generally  several  very  minute  ridges, 
parallel  to  the  articular  ridge,  on  the  side  towards  the  scutum.  The 
internal  surface  of  the  spur  itself  is  sometimes  concave.  The  crests 
for  the  carinal  depressor  muscle  are  barely  developed.  It  may  here  be 
mentioned  that  on  the  opercular  membrane  many  long  spines  stand 
rudely  arranged  in  rows. 

Partetes :  the  parietal  tubes  have  not  transverse  septa;  but  are 
solidly  filled  up  in  their  upper  parts  by  dark-purple  layers  of  shell. 
The  rtidii,  as  already  stated,  are  either  not  at  all  developed,  or  are 
extremely  or  only  moderately  narrow,  with  their  summits  more  or  less 
oblique:  in  Mr.  Cuming's  collection,  however,  there  is  an  unique 
specimen,  var.  mirabilis  (PI.  5,  fig.  1  c)  with  the  aperture  of  the  shell 
as  wide  as  the  basis,  with  bright  purple  parietes,  and  white,  very  broad 
radii,  having  their  summits  parallel  to  the  basis.  The  septa  of  the 
radii  are  finely  denticulated,  and  the  interspaces  are  filled  up  solidly. 
The  ake  have  very  oblique  summits,  and  their  edges  are  finely  crenated. 
Basis,  flat,  or  deeply  cup-shaped;  there  is  often  an  underlying, 
coarsely-cancellated  layer. 
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Mouth :  labram  finely  hairy,  bat  withoat  any  teeth ;  mandibles, 
with  the  4th  tooth  small;  the  5th  confluent,  with  the  sometiraes 
smooth,  sometimes  pectinated  inferior  angle.  Maxillae,  rather  broad, 
with  a  slight  notch  under  the  upper  pair  of  spines.  Cirri,  first  pair, 
with  one  ramus,  having  29  segments,  and  above  one  third  longer  than 
the  shorter  ramus,  having  17  segments;  these  latter  segments  are 
remarkable  by  the  extent  to  which  their  upper  front  surfaces  are 
laterally  produced  into  projections,  twice  as  long  as  the  breadth  of  that 
portion  of  the  segment  which  is  articulated  to  the  adjoining  segment. 
These  projections  haye  a  double  row  of  serrated  spines  on  their  upper 
edge,  and  a  beautiful  radiating  bundle  at  the  end ;  the  projections  de- 
crease in  length,  both  in  the  upper  and  lower  segments.  The  second 
cirrus  (PI.  29,  fig.  4)  has  the  segments  (13  in  number,  in  the  same 
individual  with  the  segments  above  enumerated)  of  both  rami 
produced  in  the  same  singular  manner  as  in  the  first  pair.  The  third 
pair  have  only  inverted  conical  segments,  coloured  darker  purple  than 
the  other  cirri.  The  sixth  pair  had  in  the  same  individual  31  or  32 
segments,  and  therefore  one  or  two  more  than  in  the  longer  ramus  of 
the  first  pair.*  The  segments  in  the  posterior  cirri  have  their  anterior 
faces  shield-shaped,  and  bear  6  or  7  pairs  of  spines,  with  some  minute 
intermediate  spines.  There  is  the  usual  point  at  the  dorsal  basis  of  the 
penis. 

Range. — This  species  is  common  on  the  southern  shores  of  England 
and  in  the  Channel  Islands :  the  largest  specimens  which  I  have  seen 
came  from  these  quarters.  The  most  northern  point  whence  I  have 
seen  specimens,  is  Tenby,  in  South  Wales.  This  species  is  common 
throughout  the  Mediterranean ;  I  have  seen  specimens  from  Malaga, 
Sicily,  Algiers,  and  Smyrna ;  thence  it  ranges  down  the  western  coast 
of  Africa,  as  far  south  as  the  Gambia  and  Loanda,  in  9^  south  latitude. 
I  believe  British  specimens  are  more  often  corroded  than  those  from 
farther  south.  Amongst  some  old,  ill-kept  specimens  in  a  box  in  the 
British  Museum,  marked  "  Kingston,  Jamaica,"  there  were  some  of 
this  species :  also  I  received  some  specimens,  marked  "  S.  America," 
from  Mr.  G.  B.  Sowerby:  again,  Ellis,  in  Phil.  Trans.,  vol.  50,  part 
1 1,  gives  a  figure  (Tab.  34,  fig.  15)  of  some  specimens  from  the  West 
Indies,  which  I  believe  to  be  B.  perforatua :  hence,  it  is  in  some  de- 
gree probable  that  this  species,  like  B.  Hntinnabulum,  and  ampkitrite, 
and  improvisus,  may  be  found  on  both  sides  of  the  equatorial  Atlantic. 
Balanus  perforatut  is  attached,  together  with  B.  tulipi/amm,  triganus, 
amphitrite,  Ckthamalus  stellatw,  and  PoUicipes  cornucopia,  usually  to 
rocks,  near  the  lower  limit  of  the  tidal  level;  but  I  believe,  from 
specimens  kindly  sent  me  by  Mr.  Mac  Andrew,  that  it  is  frequently 
obtained  by  dredging;  one  specimen  was  even  marked  30  fathoms. 
According  to  Poli,  it  is  sometimes  attached  to  the  bottoms  of  vesseb ; 
and  I  have  seen  a  specimen  adhering  to  the  fioating  Lepas  Hilii. 

Affinities, — This  is  a  distinct  species,   closely  allied  to  no  other 
species,  but  comes  nearest  to  B.  l€ems,  which  is  its  representative  in 

*  Under  the  Genus  (p.  190)  I  have  given  the  numbers  of  the  segments  in 
the  cirri  of  this  species  at  successive  sges. 
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Soathem  ^jnerica,  and  on  the  whole  west  coast  of  that  continent.  It 
is  allied  to  that  species,  and  differs  from  most  other  species,  in  the 
general  form  of  the  shell,  its  small  orifice,  narrow  radii,  and  often 
deeply  cap-formed  basis.  It  agrees  to  a  certain  extent  in  the  coloaring, 
though  the  purple  here  is  much  more  prevalent,  and  is  not  confined  to  the 
shelly  matter  filling  up  the  parietal  tubes.  It  agrees  with  that  species  in 
the  general  structure  of  the  scutum ;  but  the  two  or  three  deep,  longi- 
tudinal furrows  are  here  absent ;  and  the  minute  ridge,  parallel  to  and 
almost  under  the  adductor  ridge,  is  a  peculiarity  confined  to  this  and 
Tery  few  species  in  the  genus.  The  terga  differ  from  those  of  B.  UetM^ 
chiefly  in  the  spur  being  narrower,  and  in  the  apex  being  beaked. 
Lastly,  the  highly  protuberant  segments  of  the  one  ramus  in  the  first 
cirrus,  and  of  both  rami  in  the  second  pair,  are  here  remarkable.  'With 
r^rd  to  the  varieties,  I  have  nothing  to  add  to  their  short  diagnostic 
characters  above  given. 


18.  Balanus  concavus.     PL  4,  fig.  4  a— 4  ^. 

Balahus  concavus.     Bronn.     Italiens  Tertiar-Gebilde  (1831)  et 

Lethsea  Geognostica,  b.  ii,  s.  1155  (1838), 
Tab.  36,  fig.  12.* 
—         CTLiNDSACEUS,  i7^r.  c.    Lamarck,    Animaux  sans  Vertebres 

(1818). 
Lepab^tintinkabuluh.     Brocchi.     Conchologia  Snb-Appen.,  t.  ii, 

p.  597  (1814). 

Shell  longitudinally  striped  tdth  white  and  pink;  or  dull 
purple ;  sometimes  wholly  white.  Scutum  finely  striated 
longitudinally  ;  internally,  adductor  ridge  very  or  moderately 
prominent. 

^tf^.— Panama;  Peru;  S.  Pedro  in  California ;  Philippine  Archipelago ; 
Australia.  Mus.  Brit.,  Cuming,  Stutchbury,  Aug.  Gould. 

F09HI  in  Coralline  Crag,  England;  Mus.  Brit.,  S.  Wood,  Bowerbank,  Lyell, 
J.  de  C.  Sowerby,  Tennant.  Sub-Appennine  formations,  near  Turin,  Asti,  Colle 
in  Tuscany,  Mus.  Greenough,  &c.  Tertiary  beds,  near  Lisbon,  Mus.  D.  Sbarpe 
and  Smith.  Bordeaux  (?)  Mus.  Lyell.  Tertiary  beds,  Williamsburg;  and 
Evergreen,  Yurginia,  Mus.  Lyell:  iMaryland,  Mus.  Erantz.  Becent  formationsf 
near  Callao,  Peru,  Mus.  Darwin. 

This  species  has  caused  me  much  trouble.     Looking  first 
to  the  recent  specimens,  I  examined  several  from  Panama 

•  I  suspect  that  B.jnaiularis,  muer,  and  zotiariw,  all  figured  by  Miinster,in 
his  '  Bdtrage,'  b.  iii.  Tab.  6,  may  be  this  species. 

t  I  procured  this  specimen  from  the  Island  of  S.  Lorenzo,  oflF  Callao ;  it  was 
imbedoed,  together  with  seventeen  species  of  recent  shells  and  with  human 
remams,  at  the  height  of  eighty-five  feet. 
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and  California,  which,  though  differing  greatly  v^  colour, 
resembled  each  other  in  their  scuta  having  the  adductor 
ridge  extremely  prominent,  and  in  having  (PL  4,  fig.  4  a,) 
an  almost  tubular  cavity  for  the  attachment  of  the  lateral 
depressor  muscle,^-characters  which  at  first  appeared  of 
high  specific  value ;  but  I  soon  found  other  specimens  from 
Panama  in  which  these  peculiarities  were  barely  developed. 
I  then  examined  a  single  specimen  from  the  Philippine 
Archipelago,  resembling  in  external  appearance  one  of  the 
Panama  varieties,  but  differing  in  the  scuta  being  externally 
strongly  denticulated  in  lines  instead  of  being  merely  stri- 
ated,— in  the  adductor  ridge  being  far  less  prominent, — and 
in  the  spur  of  the  tergum  being  broader  and  more  truncated; 
I  therefore  considered  this  as  a  distinct  species.  I  then 
examined  a  single  white  rugged  specimen  from  the  coast  of 
Peru,  which  differed  from  the  Philippine  specimen  in  the 
shape  of  the  well-defined  denticulations  on  the  scuta,  and  in 
some  other  trifling  respects,  and  in  the  segments  of  the 
posterior  cirri  bearing  a  greater  number  of  spines;  with  con- 
siderable doubt,  I  also  named  this  as  distinct.  But  when  I 
came  to  examine  a  large  series  of  fossil  specimens  from  the 
CJoralline  Crag  of  England,  from  northern  Italy,  from  Por- 
tugal, and  from  the  southern  United  States,  I  at  once  dis- 
covered that  the  form  of  the  denticuli  on  the  scuta  was  a 
quite  worthless  character, — that  in  young  specimens  the 
scuta  were  only  striated, — that  the  prominence  of  the  ad- 
ductor scutorum  ridge  and  the  depth  of  the  cavity  for  the 
lateral  depressor  muscle  varied  much  (as  in  the  case  of  the 
recent  specimens),  owing  apparently  to  the  varying  thick- 
ness of  the  valve, — ^that  in  the  terga  the  spur  varied  con- 
siderably in  length  and  breadth,  the  latter  character  being 
in  part  determined  by  the  varying  extent  to  which  the 
edges  of  the  longitudinal  furrow  are  folded  in, — and  lastly, 
that  in  young  specimens  the  basal  end  of  the  spur  is  much 
more  abruptly  truncated  than  in  the  old.  Hence  I  have 
been  compelled  to  throw  all  these  forms,  originally  considered 
by  me  as  specifically  distinct,  into  one  species.  I  must 
repeat  that  this  considerable  variation  in  the  prominence  of 
the  adductor  ridge,  and  in  the  depth  of  the  pit  for  the 
lateral  depressor  muscle — ^the  pit  in  some  cases  becoming 
even  tubular — ^is  a  very  unusual  circumstance. 
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With  respect  to  the  fossil  specimens*  from  the  above- 
stated  several  distant  localities,  I  consider  them  as  cer- 
tainly belonging  to  one  species,  though  varying  con- 
siderably in  several  points  of  structure.  When  compared 
with  the  recent  specimens,  they  differ  from  them  in  often 
attaining  a  considerably  larger  size ;  in  the'  parietes  being 
often,  but  not  always,  longitudinally  ribbed ;  and  in  the 
radii  often  having  more  oblique  summits.  On  the  other 
hand,  considering  the  many  points  of  identity  between  the 
fossil  and  the  recent  specimen,  I  have  concluded,  without 
much  doubt,  that  they  ought  all  to  be  classed  together. 
I  may  remark  that,  in  the  Coralline  Crag  specimens,  the 
spur  of  the  tergum  (PI.  4,  fig.  4  d,)  is  unusually  long  and 
narrow ;  it  is  broader  and  shorter  in  the  Italian  specimens 
(4  e),  and  variable  in  this  respect,  in  the  United  States 
specimens ;  the  scuta  of  the  Lisbon  specimens  are  i«mark. 
able  for  the  greater  prominence  of  the  adductor  ridge,  and 
for  the  depth  of  the  lateral  depressor  cavity.  Some  of  the 
specimens  from  all  the  several  localities  are  identical  with 
the  recent  ones  from  the  coast  of  Peru.  The  walls  of  the 
shell  in  the  Coralline  Crag  specimens,  are  generally  ribbed 
longitudinally.  I  have  entered  into  the  above  particulars, 
on  account  of,  in  the  first  place,  its  offering  an  excel- 
lent example  how  hopeless  it  is  in  most  cases  to  make 
out  the  species  of  this  difficult  genus  without  a  large 
series  of  specimens;  secondly,  as  showing  how  the  cha- 
racters alter  with  age ;  and  thirdly,  as  a  good  instance  of 
the  amount  of  variation  which  seems  especially  to  occur  in 
most  of  the  species  which  have  very  extensive  ranges. 

Some  of  the  pink-striped  Panama  varieties,  though  having 
a  somewhat  different  aspect,  can  be  distinguished  from 
certain  varieties  of  B.  amphitrite  only  by  their  scuta  being 
longitudinally  striated, — a  character  in  this  species  variable 
in  degree,  and  in  most  cases  of  very  little  value.  Some  of 
the  other  recent  varieties  are  sufficiently  distinct  from  B.  am- 
phitrite;  and  the  great  fossil  Coralline  Crag  specimens,  which 
stand  at  the  opposite  end  of  the  series  of  varieties,  with  their 
ribbed  walls,  very  oblique  radii,  and  coarsely  striated  scuta, 
are  extremely  unlike  B.  amphitrite.   With  respect  to  the  no- 

*  These  will  be  fully  illustrated  in  the  monograph  on  the  Fossil  Balanidtt»  to 
be  pufaJished  by  the  Palsontographical  Society. 
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menolature  of  the  present  species,  I  have  Uttle  doubt  that  I 
have  properly  identified  the  Itdian  fossil  specimens  with 
B.  concavus  of  Bronn,  who  has  given  a  very  good  figure  of 
this  species  in  his  '  Lethasa  Geognostica;'  it  must,  however, 
be  confessed  that  the  longitudinal  striae  on  the  scuta  are  not 
there  represented.  Considering  the  large  size  and  frequency 
of  this  species  in  Europe  and  in  the  United  States,  it  has 
probably  received  several  other  names,  besides  the  two  in- 
correct synonyms,  quoted  at  the  head  of  this  description. 
I  should  add  that  the  true  £.  cylindraceua  (not  var,  c)  of 
Lamarck,  according  to  the  plate  given  by  Cbenu  in  his 
'  lUust.  Conch.,'  is  the  B.  psittacm  of  South  America.  I 
have  seen  in  collections  specimens  of  B.  concavus  labelled  as 
B.  tulipa  of  Poli  {B.  tuUpiformis  of  this  work), — a  very 
natural  mistake,  without  the  opercular  valves  be  carefully 
examined. 

General  Appearance. — Shell  conical,  often  steeply  conical;  orifice 
rather  small,  with  the  radii  narrow,  and  generally  in  the  fossil  speci- 
mens very  oblique ;  surface  generally  smooth,  sometimes  rugged,  and 
in  the  coralline  crag  specimens  generally  ribbed  longitudinally,  the 
ribs  being  narrow.  Colour  various,  either  dull  reddish-purple  with 
narrow  nearly  white,  or  wider  dark  longitudinal  bands;  or,  again, 
pale  rosy-pink  with  broad  white  bands;  or  lastly,  wholly  white.  The 
radii  are  either  darker  or  paler  than  the  parietes.  The  opercular 
▼alves  are  either  dark  purple  or  nearly  white.  Pale  pink  and  white 
stripes  are  visible  on  some  of  the  Italian  and  Portuguese  tertiary  spe- 
cimens ;  and  in  most  of  the  fossils  the  sheath  is  tinged  dull  red. 

Dimen8ion9. — The  largest  actually  recent  specimen  which  I  have 
seen,  horn  the  Philippine  Archipelago,  had  a  basal  diameter  of  1  *2  of 
an  inch;  the  Peruvian  pleistocene  specimen  is  1*7  in  diameter;  speci- 
mens from  the  crag  ana  from  the  Italian  deposits,  however,  sometimes 
slightly  exceed  two  inches  in  basal  diameter,  and  three  in  height. 

Scuta :  these  in  young  and  moderately-sized  specimens  are  striated, 
sometimes  very  faintly,  but  generally  plainly,  causing  the  lines  of 
growth  to  be  beaded ;  but  often,  in  large  and  half-grown  specimens, 
the  lines  of  growth  are  extremely  prominent,  and  being  intersected  by 
the  radiating  striee,  are  converted  into  little  teeth.  As  the  striae  often 
run  in  pairs,  the  little  teeth  frequently  stand  in  pairs,  or  broader  teeth 
have  a  little  notch  on  their  summits,  bearing  a  minute  tuft  of  spines.  In 
very  old  and  large  specimens,  the  prominent  lines  of  growth  are  generally 
simply  intersected  by  deep  and  narrow  radiating  striae.  In  one  case, 
a  single  zone  of  growth  in  one  valve  was  quite  smooth,  whilst  the  zones 
above  and  below  were  denticulated.  The  valve  varies  in  thickness, 
which  I  think  influences  the  prominence  of  the  lines  of  growth  and  th« 
depth  of  the  striee.  These  striee  often  a£fect  the  internal  surface  of  the 
basal  margin,  making  it  bluntly  toothed.     The  articular  ridge  is  rather 
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small,  and  moderately  reflezed :  the  addactor  ridge  (as  already  stated,) 
Tariea  remarkably ;  in  most  of  the  Panama  specimens,  it  is  extremely 
prominent,  and  extends  down  to  near  the  basal  margin ;  in  other  spe- 
cimens it  is  but  slightly  prominent,  especially  in  some  of  the  fossil 
specimens  from  Virginia.  The  cavity  for  the  lateral  depressor,  also, 
Tariea  greatly ;  it  is  often  bounded  on  the  side  towards  the  occludent 
marg^  by  a  very  slight  straight  ridge,  which  occasionally  folds  a  little 
oyer,  making  almost  a  tube;  this,  at  first,  I  thought  an  excellent 
specific  character,  but  far  from  this  being  the  case,  the  cavity  often 
becomes  wide,  quite  open,  and  shallow. 

TergOf  very  slightly  beaked ;  the  surface  towards  the  carinal  end  of 
the  Talve,  in  some  of  the  fossil  specimens,  is  very  slightly  striated  longi- 
tudinally. There  is  either  a  slight  depression,  or  more  commonly  a  deep 
longitudinal  furrow,  with  the  edges  folded  in  and  touching  each  other, 
extending  down  the  valve  to  the  spur,  and  causine  the  latter  to  vary  in 
width  relatively  to  its  length.  When  the  furrow  is  closed  in,  the  spur 
is  about  one  fourth  of  the  entire  width  of  the  valve,  and  has  its  lower 
end  obliquely  rounded,  and  stands  at  about  its  own  width  from  the 
basi-scutal  angle :  when  there  is  only  a  slight  depression  and  no 
furrow  (as  is  always  the  case  with  young  specimens),  the  spur  is 
broader,  equalling  one  third  of  the  width  of  the  valve,  with  its  lower 
end  almost  truncated,  and  standing  at  about  half  its  own  width  from 
the  basi-scutal  angle.  But  the  absolute  length  of  the  spur,  also,  varies 
considerably ;  it  is  often  very  long,  compared  to  the  whole  valve.  The 
basal  margin  on  the  carinal  side  is  sometimes  slightly  hollowed  out ; 
when  the  furrow  is  closed,  this  latter  side  slopes  towards  the  spur.  In- 
ternally, the  articular  ridge  and  crests  for  the  tergal  depressor  muscle 
are  moderately  prominent. 

Parietett  the  longitudinal  septa  sometimes  stand  near  each  other, 
making  the  parietal  pores  small.  The  radii  have  oblique  summits, 
but  to  a  yariable  degree ;  their  septa  are  unusually  fine,  and  are  deoticu- 
lated  on  their  lower  sides ;  the  interspaces  are  filled  up  solidly.  The 
alie  have  their  summits  very  oblique,  with  their  sutural  edges  Dearly  or 
quite  smooth.  In  most  of  the  fossil  specimens,  and  slightly  in  some 
of  the  recent  specimens,  the  surface  of  the  sheath  presents  an  unusual 
character,  in  a  narrow,  longitudinal,  slightly  raised  border,  running  along 
the  sutures,  on  the  carinal  side  of  each  compartment. 
Basis  thin,  porose ;  sometimes  with  an  underlaying  cancellated  layer. 
Mouth :  labrum  with  six  teeth  :  mandibles  with  the  fourth  and  fifth 
teeth  small,  either  sharp,  or  blunt :  maxillae  with  a  straight  edge,  or  with 
the  inferior  part  slightly  prominent.  Cirri  with  the  rami  of  the  first 
pair  unequal  by  four  or  five  segments :  the  segments  in  the  shorter 
ramus  are  extremely  protuberant.  The  segments  in  the  second  cirrus 
only  moderately  protuberant :  but  aU  the  specimens  were  in  bad  con« 
dition,  and  it  appeared  as  if,  in  the  Panama  specimens,  the  segments  of 
the  second  cirrus  were  more  protaberant  than  in  the  Philippine  Island 
specimens.  In  the  posterior  cirri  there  are  from  three  to  five  pairs  of 
spines  on  each  segment :  even  amongst  the  Panama  specimens  some 
had  three  and  some  four  pairs,  and  a  white  Panama  specimen  had  five 
paira  of  spines. 
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All  the  recent  specimens  which  I  have  seen,  were,  with 
one  exception,  attached  to  various  shells  and  crabs,  and  to 
each  other.  The  Peruvian  specimen  was  associated  with 
J9.  floscidus.  The  tertiary  specimens  are  often  congregated 
together  into  great  masses.  Including  the  recent  and  fossil 
specimens,  this  species  encircles  the  globe.  During  the  mio- 
cene  period  it  seems  to  have  been  the  commonest  existing 
sessile  cirripede ;  now,  it  does  not  appear  to  be  common, 
excepting,  perhaps,  at  Panama :  Mr.  Cuming  procured  only 
one  specimen  from  the  Philippine  archipelago. 


19.   BaLANUS  AMPHITRITE.      PL  5,  fig.  2  a — 2  0. 

Lepab  &ADIATA.     WoofPs  General  Conchology  (1815),  PI.  7,  fig.  7. 

—  HiNO&P     Woo^t  General  Conchology  (1815),  PI.  7,  fig.  6. 

—  BALAN0IDE8.  Polu    Testaceaiitniisqae  SiciUs  (1795),Tab.  6. 
Balanxts  balahgiues.     Risio,     Hist.  Nat.  de  I'Europe  Merid., 

torn,  iy,  1826. 

SheU  lonffitudinaily  striped  taitA  purple  or  pink ;  some- 
times with  the  stripes  confluent;  sometimes  wholly  white. 
Scutum  internally  with  a  prominent  broad  adductor  ridge, 

Yar.  (1)  communis :  (2e,  2h,  2 1,)  nearly  white,  with  pale  or  dark 
molet-colaured  longitudinal  stripes :  epidermis  rarely  persistent :  shell 
either  thin  or  thick  :  radii  white  or  freckled  with  reddish  mahogany 
colour,  with  their  summits  either  oblige,  sometimes  in  a  high  degree,  or 
nearly  parallel  to  the  basis :  basal  point  of  spur  of  the  tergum  either 
square  or  bluntly  pointed.  Hab.  Mediterranean,  W.  Indies,  S.  Africa, 
Philippine  Archipelago,  New  South  Wales. 

Yar.  (2)  yenustus :  (2  a,)  white  or  pale  pink,  with  narrow  bright 
pink,  or  broad  pinkish-purple  stripes ;  orifice  either  much  dentated 
or  nearly  entire.  Tergum  with  the  carinal  half  of  the  basal  margin 
sometimes  much  hollowed  out.     Hab.  W.  and  S.  Africa,  Ceylon. 

Yar.  (3.)  pallidus:  (2e,  2  k,)  white,  with  or  without  a  yellowish 
persistent  epidermis;  sometimes  with  the  edges  of  the  compartments 
tinted  purple :  radii  moderately  oblique :  tergum  generally  narrow, 
with  the  spur  sharp,  and  the  basal  margin  on  its  carinal  side  much 
hollowed  out.     Hab.  W.  Africa,  Madagascar,  Red  Sea. 

Yar.  (4)  niyeus:  i^f,)  white,  with  longitudinal  hyaline  lines; 
epidermis  not  persistent,     Hab.  W.  Indies,  Florida,  S.  Africa,  &c. 

Yar.  (5)  modestus:  upper  part  of  shell  white,  lower  part  uniform 
blueish-grey,  opercular  valves  as  in  Yar.  (1).     Hab.  unknown. 

Yar.  (6)  Stutsburi:  (2d,  2i,  2m,  2ft,  2o,  )  white,  with  or  without  pink- 
ish-purple stripes,  which  are  often  confluent,  rendering  the  lower  part  of 
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the  shell  of  a  uniform  purplish  tint ;  epidermia  perHiteni-i  radii  very 
narrow :  tergum  narrow,  epur  aharp^  varying  in  form  and  in  exact 
position  ;  carinal  margin  aometimea  highly  protuberant ;  basal  margin 
on  the  earinal  side  of  the  spur  generally,  but  not  invariably,  much  hoi* 
lowed  out.     Hab.  West  Africa. 

Yar.  (7)  obscuros:  (PI.  5,  fig.  2g)  with  narrow,  approximate, 
obscure  and  often  almost  confluent,  slaty,  or  pale  purplisth-brown,  or 
dark  slatC'-coloured  stripes,   Hab.  West  Indies,  Australia,  and  unknown. 

Var.  (8)  variegatus:  with  narrow,  approximate,  dusky,  claret- 
coloured  stripes,  transversely  freckled  with  white  ;  shell  conical:  walls 
very  thin  :  scutum  with  the  adductor  ridge  small,    Hab.  New  Zealand, 

Var.  (9)  (an.  spec.  7)  cirratus :  (fig.  2  b)  shell  very  pale  purplish' 
brown,  with  faint,  more  or  less  plain  longitudinal  stripes,  transversely 
freckled  with  white;  walls  thin :  scuta  with  the  lines  of  growth  beaded : 
basis,  in  specimens  growing  in  groups,  irregularly  cupformed :  maxiUa 
with  the  inferior  comer  extremely  prominent,  Hab.  Mouth  of  Indus, 
Australia,  Pbilippine  Archipelago. 

Hab. — ^Warmer  temperate  and  tropical  seas ;  extremely  common ;  Meditem- 
neao,  Smyrna,  Sicily,  Coast  of  Portugal,  West  Coast  of  Africa,  Biver  Gambia, 
West  Indies,  Demeraniv  Natal,  Madaffascar,  Bed  Sea,  Mouth  of  the  Indus, 
Ceylon,  Philippine  Archipelago,  East  Indian  Archipelago,  Pacific  Ocean,  east 
coast  of  Australia,  New  Zealand ;  extremely  common  on  ships'  bottoms ;  often 
attached  to  floating  timber,  canes,  &c. ;  oft^  associated  with  B.  titUinnabulum  ; 
attached  to  pebbles  and  various  shells. 

With  respect  to  the  nomenclature  of  this  extremely 
common  species,  which  is  widely  distributed  in  all  the 
warmer  seas  (excepting,  as  far  as  I  have  seen,  on  the 
west  coast  of  America),  there  is  some  difficulty.  I  have 
no  doubt  that  it  is  the  Lepas  radiata  of  Wood  (1815),  but 
Bruguiere,  in  1789,  gave  this  same  name  to  a  Balanus 
which  he  had  not  seeu^  but  which  is  figured  in  Chemnitz, 
Tab.  59,  fig.  842.  I  should  have  thought  that  this  also 
had  been  the  present  species,  but  Spengler,  in  describing 
(Skrifter  af  Naturhist.  Selskabet  i,  B.  1790)  this  individual 
specimen,  which  he  calls  L.  purpurea,  states  that  it  is  13 
lines  in  basal  diameter ;  now  this  is  a  size  which  is  never 
acquired  by  B.  amphitrite ;  and  the  description,  habits, 
and  size,  would  apply  equally  weU  to  the  species  which  I 
have  called  B.  amaryllis ;  but  when  no  notice  is  taken  of 
such  points  of  importance,  as  whether  the  walls  are  per- 
meated by  pores,  whether  the  radii  are  smooth-edged, 
whether  the  scuta  are  striated,  it  is  impossible  to  identify 
with  any  approach  to  certainty  sessile  Cirripedes ;  and  the 
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names  given  ought,  in  my  opinion,  to  carry  little  weight  with 
them.  With  respect  to  Lamarck's  Balanm  radiatua  (1818), 
the  synonyms  quoted  exhibit  some  great  and  inextricable 
confusion.  The  B.  radiatusy  again,  of  Risso,  is  a  fossil  and 
apparently  distinct  species.  There  can  be  no  doubt  that 
the  present  species  is  the  Lepa%  bcdanoides  of  Poli,  (and  of 
several  authors  who  have  followed  him),  and  equally  little 
doubt  that  the  present  species  is  not  the  true  X.  balanoidea 
of  Linnaeus,  which  has  a  membranous  basis,  and  which  I 
have  not  seen  from  the  Mediterranean.  Under  these  cir- 
cumstances I  have  concluded  that  less  confusion  would  be 
€aused  by  giving  a  new  name  to  this  species  than  by  taking 
that  of  Wood,  which  ought  not  to  have  been  used  by  him, 
considering  Bniguiere's  previous  adoption  of  it. 

Under  the  head  of  B,  tintinnabtdum  I  have  alluded  to  the 
great  variation  of  B.  amphitrite^  which  consists  not  only  in 
a  vast  diversity  in  the  colouring  and  in  the  general  aspect, 
but  likewise  in  the  degree  of  obliquity  of  the  summits  of 
the  radii,  in  the  form  of  the  terga,  and  slightly  in  that  of 
the  scuta.  In  order  to  show  that  it  has  not  been  from 
indolence  that  I  have  put  so  many  forms  together,  I  may 
state  that  I  had  already  named  and  fully  described  in 
detail  eight  of  the  following  forms  as  species,  when  I 
became  finaUy  convinced  that  they  were  only  varieties: 
it  would  require  at  least  thirty  figures,  which  I  have  not 
the  power  to  give,  fully  to  illustrate  the  transitional  forms. 
As  with  B.  tintinnabulum,  the  deception  is  wonderfully 
enhanced  by  whole  groups  of  specimens  from  the  same 
locality  exactly  resembling  each  other,  and  sometimes 
differing  from  other  groups  attached  to  the  very  same 
object.  If  a  person  were  to  get  together  only  some  fifty 
or  sixty  specimens  from  only  half  a  dozen  different  locali- 
ties, he  would  almost  certainly  come  to  the  same  con- 
clusion, as  I  at  first  did,  that  several  of  the  varieties  are 
true  species ;  but  when  he  gets  several  hundred  specimens 
from  all  quarters  of  the  globe,  he  will  find,  to  his  trouble 
and  vexation,  that  character  after  character  fails  and  blends 
awav  by  insensible  degrees,  and  he  will  be  led,  as  the  more 
prudent  course,  to  include,  as  I  have  done,  and  I  hope 
rightly,  all  under  one  specific  name.     I  have  experienced 
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more  doubt  regarding  the  last  variety,  cirratus,  than  oii 
any  other,  on  account  of  its  peculiar  colouring,  and  from 
the  basis  being  often  irregularly  cup-formed.  Under 
B.  concavus  I  have  remarked  how  closely  some  of  its 
varieties  approach  to  B.  ampkitrite,  and  it  is  to  this  last 
variety  that  they  approach ;  almost  the  only  difference  being 
that  the  scuta  in  B.  concavus  are  longitudinally  striated. 
Yet  some  of  the  varieties  of  the  two  species  are  so  distinct 
that  it  would  be  puerile  to  class  them  together.  I  will 
only  add,  that  after  studying  such  varying  forms  as  B.  tin- 
iinnabtdum  and  amphitrite  it  is  difficult  to  avoid,  in  utter 
despair,  doubting  whether  there  be  such  a  thing  as  a  dis- 
tinct species,  or  at  least  more  than  half  a  dozen  distinct 
species,  in  the  whole  genus  Balanus. 

As  with  B.  tintinnabulum,  I  will  first  give  a  full  descrip- 
tion of  the  more  common  forms,  alluding  only  to  each  less 
frequent  variation,  and  then  separately  describe  briefly  the 
more  marked  varieties. 


General  Appearance, — Shape  conical,  either  steep  or  considerably 
depressed ;  sometimes  tabular ;  orifice  either  nearly  entire  or  deeply 
toothed,  not  large,  varying  from  rhomboidal  to  rounded-trigonal.    Sur- 
hce  of  shell  smooth,  never  ribbed,  generally  naked,  but  occasionally  the 
yellowish  epidermis  is  persistent ;  in  the  same  individual,  I  have  seen  aU 
the  lower  part  of  the  shell  thus  covered  and  the  upper  part  naked,  the 
line  of  separation  being  defined.     The  colour  varies  much,  even  some- 
times considerably  on  the  same  individual ;  generally  white  or  pale  gray, 
with  dnU  violet-coloured,  longitudinal,  moderately  broad  stripes ;  these 
stripes  are  sometimes  equidistant,  but  more  usually  they  are  arranged 
so  as  to  leave  broad  white  spaces ;  the  stripes  fade  away  by  endless 
variations,  the  edges  of  the  compartments  and  the  carinal  end  of  the 
sheU  longest  retaining  any  colour,  until  we  have  a  uniformly  white 
shell,  generaUy  covered  with  a  yellowish  epidermis;    or   the  white 
is  longitudinally  marked   with    hyaline   lines ;    this    latter  variety 
has  a  very  peculiar  aspect,  and  I  did  not  doubt  it  was  specifically  dis- 
tinct, until,  in  a  number  of  specimens  on  a  ship  from  the  West  Indies, 
I  got  the  most  perfect  series,  and  another  scarcely  less  perfect  series 
from  the  Mediterranean,  graduating  into  common  coloured  varieties. 
Rarely  the  dull  violet  or  purple  stripes  become  approximate  and  dark, 
so  that  the  whole  sheU  is  tinted  of  a  brownish  slate-colour,  occasionally 
freckled  with  white.   Again,  we  have  another  set  of  very  pretty  varieties^' 
with  a  white  or  very  pale  pink  ground,  with  either  narrow  bright  pink 
or  broad  pinkish-purple  stripes.     Again,  I  have  seen  numerous  speci- 
mens of  a  variety,  var,  Siuteburi,  from  the  west  coast  of  Africa,  in  which 
the  upper  part  of  the  shell  is  white,  and  the  lower  part  shaded  with 
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piokith  or  dark  purple  approximate  stripesy  wluch  often  become  con- 
fluent ;  in  one  group^  the  whole  shell  being  thus  uniformly  coloured* 
without  any  vestige  of  stripes.  I  have  seen  another  group  from  an 
unknown  locality,  in  which  the  lower  part  of  the  shell  was  UDiforroly 
blueish-grey.  A  variety  from  Australia  has  narrow  approximate  dark 
claret-coloured  stripes,  transversely  freckled  with  wnite.  Lastly,  in 
the  variety  eirratut,  the  whole  shell  is  very  pale  purplish-brown,  with 
indistinct  longitudinal  brownish  stripes,  transversely  freckled  with  white 
lines.  I  considered  this  as  a  distinct  species,  until  quite  lately  finding 
forms  which  I  could  not  possibly  determine  whether  to  class  as 
B.  cirratuB  or  amphitriie. 

The  radii  are  generally  snow-white,  or  freckled  with  a  bright 
mahogany  tint,  or  rarely  clouded  with  purple,  or  in  the  pink  varieties 
with  pink.  The  scuta  are  dull  purple  or  pink,  generally  with  a  white 
band  along  their  tergal  margin ;  often,  however,  they  are  white,  with 
merely  one  or  two  purple  fascise.  The  thickness  or  strength  of  the 
sheUs  varies  much  ;  some  specimens  attached  to  a  floating  cane,  from 
Natal  and  the  Philippine  Archipelago,  were  extremely  strong ;  others, 
from  the  Mediterranean  and  Australia,  and  some  tubular  varieties  from 
the  West  Indies,  were  very  thin,  translucent,  and  fragile.  Size :  large 
specimens  generally  attain  a  diameter  of  from  half  to  three  quarters  of 
an  inch  in  basal  diameter ;  and  I  have  seen  one  or  two  specimens  an 
inch  in  diameter. 

Scutum;  sometimes  the  surface  is  very  smooth,  but  generally  the 
growth-ridges  are  moderately  prominent;  the  latter  are  occasionally 
very  finely  beaded,  and  this  seems  always  the  case  with  var.  eirraius. 
Internally,  the  articular  ridge  is  prominent  and  reflexed :  the  adductor 
ridge  is  sharp,  very  prominent,  and  straight ;  it  runs  parallel  to  the 
occludent  margin ;  close  to  its  lower  side  there  is  often  a  depression 
(PL  5,  fig.  2 1),  sometimes  bounded  by  a  slight  ridge,  as  if  for  the  at- 
tachment of  a  muscle,  but  there  certainly  is  no  muscle  here :  rarely 
the  adductor  ridge  is  only  slightly  prominent :  there  is  a  small  and 
shallow  little  pit  of  variable  depth  for  the  lateral  depressor  muscle. 

Tergum  (2  k — 2  o)  ;  this  valve  is  here  far  more  variable  than  in  any 
other  species:  in  the  commonest  purple-striped  forms  (2/),  the 
valve  is  rather  broad,  the  basal  margin  lies  in  nearly  a  straight  line  on 
the  opposite  sides  of  the  spur,  whidi  is  placed  at  rather  less  than  its 
own  width  from  the  basi-scutal  angle ;  the  spur  is  rather  short,  and  in 
width  about  one  fourth  of  the  entire  valve;  its  lower  end  is  either 
bluntly  pointed  or  more  commonly  nearly  square  (2  A)  and  parallel  to 
the  basal  margin :  in  young  specimens  it  is  generally  sharper  than  in 
older  ones.  Externally,  in  the  line  of  the  spur,  there  is  either  a  slight 
longitudinal  depression,  or  more  rarely  a  deep  furrow.  The  carinal  mar« 
gin  is  more  or  less  convex,  and  is  formed  by  upturned  lines  of  growth: 
the  scutal  margin  is  broadly  inflected.  Internally,  the  articular  ridge 
in  the  upper  part  is  very  prominent :  the  crests  for  the  tergal-depressor 
muscle  are  moderately  prominent,  but  very  variable.  Sometimes  the 
carinal  portion  of  the  basal  margin  is  slightly  hollowed  out.  In  var, 
Siutsburi  (2  m,  2  n,  2  o),  and  in  some  white  varieties,  which  difler  most 
in  the  shape  of  the  tergum  from  the  commoner  varieties,  the  whole 
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Tftlve  is  narroirer,  the  spur  is  much  sharper  and  narrower,  the  carinal 
half  of  the  basal  margin  is  much  hollowed  out  and  slopes  down 
towards  the  spur,  with  the  crests  for  the  depressor  muscles  depending 
beneath  the  basal  margin,  and  with  the  carinal  margin  sometimes 
extremely  convex  or  protuberant.  But  the  shape  and  position  of  the 
•pur,  and  the  outline  of  the  carinal  half  of  the  basal  margin  tnry  much 
in  nearly  all  the  varieties. 

Compartments. — The  upper  parts  of  the  parietal  pores  are  either 
filled  up  solidly  with,  generally  coloured,  shell,  or  they  are  crossed  by  thin 
transverse  calcerous  septa :  the  longitudinal  parietal  septa  occasionally 
bifurcate  at  their  bases  close  to  the  outer  lamina,  making  an  irregular 
outer  row  of  minute  pores.  The  Radii  have  their  septa  rather  fine, 
and  finely  denticulated  on  both  sides,  but  sometimes  only  on  the  lower 
side ;  the  thickness  of  the  septa  varies  a  little ;  the  interspaces  are 
filled  up  solidly  ;  the  summits  of  the  radii  are  jagged  and  oblique,'  and 
usually  form  an  angle  of  about  45°  with  the  basis*,,  not  being  added  to 
above  the  level  of  the  opercular  membrane ;  but  not  rarely  they  reach 
up  much  higher,  and  are  very  nearly  parallel  to  the  basis,  extending 
from  tip  to  tip  of  the  compartments.  Again,  in  some  ordinary  varieties, 
and  always  in  var.  Stutsburi,  the  summits  of  the  radii  are  extremely 
oblique,  the  radii  themselves  forming  a  mere  border  to  the  compart* 
ments  to  which  they  belong.  In  no  other  species  have  I  seen  so  great 
an  amount  of  variation  in  the  form  of  the  summits  of  the  radii.  The 
a/«,  in  like  manner,  have  their  summits  either  very  oblique,  not  being 
added  to  above  the  opercular  membrane,  or  they  are  only  slightly 
oblique ;  it  often  happens  that  in  those  specimens  in  which  the  sum- 
mits of  the  radii  are  nearly  paraUel  to  the  basis,  the  alse  are  very 
oblique,  and  the  converse :  in  other  individuals,  both  radii  and  alse  have 
equally  oblique  summits.  The  sutural  edges  of  the  alie  vary  in  thick- 
ness, being  either  very  thin  and  obscurely  crenated,  or  moderately 
thick  and  ribbed.  The  basis  is  porose;  but  I  have  never  seen  an 
underlying  cancellated  layer  of  shell,  as  is  so  common  in  several 
species. 

Mouth :  labrum,  with  from  four  to  eight,  generally  with  six,  little 
teeth :  mandibles  with  three  teeth,  and  two  minute  lower  teeth,  or 
mere  knobs :  maxillae  with  the  edge  straight,  or  with  the  inferior  part 
forming  a  slightly  step-formed  projection.  Cirri:  the  rami  of  the 
first  pair  are  unequal  by  three  or  four  segments,  but  in  some  specimens 
by  five  or  six  segments,  with  the  front  surfaces  of  the  segments  in  the 
shorter  ramus  extremely  protuberant.  The  second  pair  of  cirri  are 
abort,  with  the  front  surfaces  of  the  segments  moderately  protuberant : 
the  third  pair  have  a  tuft  of  bristles  at  their  bases  on  the  thorax.  The 
segments  in  the  sixth  pair  have  from  four  to  six  pairs  of  spines  on  the 
segments ;  equal-sized  specimens  seem  to  vary  in  this  latter  respect. 
There  is  a  snudl  sharp  projection  on  the  dorsal  base  of  the  penis. 

Varieties, 

With  respect  to  var.  1,  communis,  I  have  nothing  further  to  remark, 
except  that  I  have  seen  spedmena  identically  simOar  from  the  Medi- 
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terranean.  Natal,  the  Philippine  Archipelago,  and  Sydney;  at  the 
latter  place  it  is  said  to  he  rare,  but  in  most  places  it  is  the  com- 
monest variety,  and  is  often  attached  to  ships'  bottoms.  Of  var.  2, 
vemistut,  I  have  seen  specimens  from  the  west  coast  of  Africa,  Natal, 
and  Ceylon,  in  groups  by  themselves,  and  associated  with  var,  com- 
munis;  it  is  much  less  comnfon  than  var.  1.  The  third  variety, 
palHdus,  is  not  uncommon ;  I  have  seen  many  specimens  from  the 
bottoms  of  ships,  from  the  West  Indies,  and  the  west  coast  of  Africa. 
Of  the  var,  4,  ntveiM,  I  have  seen  the  most  perfect  graduated  series 
passing  into  var,  1,  both  from  the  West  Indies,  Florida,  and  the 
Mediterranean :  I  have  seen  other  specimens  from  the  Red  Sea  and 
Madagascar.  Of  the  var,  5,  modestus,  I  have  seen  only  one  group  from 
an  unknown  locality ;  it  is  only  remarkable  from  its  uniform  colouring. 
The  var,  6,  Stuiiburi,  is  more  remarkable  than  the  foregoing ;  until 
quite  lately  I  did  not  doubt  that  it  was  specifically  distinct  s  but  as  I 
have  seen  every  character  graduate  into  other  varieties,  I  am  now  con- 
vinced that  it  is  not  a  true  species :  all  the  specimens  which  I  have 
seen  have  come  on  shells,  or  on  ships'  bottoms,  from  West  Africa. 
Of  var.  7,  obscurus,  I  have  seen  three  or  four  groups  of  specimens  from 
unknown  quarters,  both  on  pebbles,  shells,  and  on  cork  (probably 
from  the  Atlantic  ocean) ;  and  likewise  some  specimens  taken  from 
the  bottom  of  Her  Majesty's  ship  "  Fly,"  on  the  east  coast  of  Australia; 
these  latter  are  intermediate  in  character  with  the  next  var,  variegatuB, 
from  the  Australian  seas,  which  I  at  first  ranked  as  an  undoubted 
species,  but  I  have  subsequently  failed  in  discovering  any  sufficient 
diagnostic  character.  Lastly,  of  var,  cirratus,  1  have  seen  several 
groups  of  specimens  from  India  and  the  Philippine  Archipelago,  and  a 
group  intermediate  in  character  between  this  and  the  first  and  third 
varieties,  from  Australia ;  I  retained  this  variety  owing  to  its  peculiar 
freckled,  pale  brown  colouring  and  beaded  scuta  (of  which,  however, 
I  have  seen  decided  traces  in  the  common  variety),  as  a  distinct  species, 
after  I  had  given  up  all  the  foregoing  forms.  I  entertain  some  doubts 
whether  I  have  now  acted  right ;  but  when  I  found  some  specimens 
which,  I  found  it  impossible  to  decide,  whether  to  rank  as  ampkiirite  or 
cirraiuB,  I  determined  to  take  the  more  prudent  course,  and  sink  the 
latter  as  a  species.  This  variety,  also,  seems  to  connect  B,  antpkUrite 
and  coneavuB  very  closely. 


21.  Balanus  p(ecilu8.     pi.  5,  fig.  3a,  3d. 

SAell  dull  red,  freckled  with  white.  Scutum  internally 
without  an  adductor  ridge ;  tergum  with  the  ymr,  sharply 
truncated^  almost  one  third  of  width  of  valve, 

Siab, — ^West  coast  of  South  America,  Mas.  Cuming ;  attached  to  an  Avicula. 

The  appearance  of  the  fragile  shell,  in  the  one  group  of 


(sect.  C),   BALANU9    P(EC1LUS.  247 

specimens  which  I  have  seen,  leads  me  to  suspect  that  they 
may  have  grown  under  unfavorable  circumstances.  This 
species  diifers  considerably  in  general  aspect,  but  not  much 
in  essential  characters,  from  B.  amphitrite ;  the  absence, 
however,  of  an  adductor  ridge  to^the  scutum,  and  the  sharply 
truncated  spur  of  the  tergum,  are  sufficient  to  distinguish 
them.  In  the  opercular  valves  this  species  comes  near  to 
B.  vinaceus,  also  from  the  west  coast  of  South  America ; 
but  the  striated  scuta  of  that  species,  the  cancellated  inner 
lamina  of  the  parietes,  the  general  colouring,  and  square 
porose  radii,  are  amply  diagnostic  characters. 

General  Appearance. — Shell  fragile,  tabulo-conical,  orifice  large, 
passing  from  diamond-shaped  into  oval.  Colour  fine  dark  rose, 
freckled  with  transyerse,  sharply  pointed,  fine  zig-zag  white  lines :  the 
pink  is  also  so  arranged  as  to  obscurely  give  to  &e  walls  a  lonei- 
tudinally  striped  appearance :  radii  generally  rather  whiter  than  the 
walls,  and  similarly  freckled :  terga  similarly  freckled :  scata  dull  red, 
with  a  white  band  along  the  seutal  margin.  Basal  diameter  of  largest 
specimen  half  an  inch. 

Scutum^  externally  smooth :  internally,  articular  ridge  moderately 
developed,  slightly  reflezed :  there  is  no  adductor  ridge :  there  is  a 
distinct  pit  for  the  lateral  depressor  muscle.  Terffum,  with  the  seutal 
margin  unusually  prominent,  toothed :  longitudinal  furrow  shallow,  the 
edges  apparently  having  no  tendency  to  fold  in  :  spur  short,  barely  one 
third  of  width  of  valve,  with  the  lower  end  sharply  truncated,  parallel 
to  the  basal  margin:  articular  ridge  and  crests  for  the  depressores 
moderately  prominent. 

Campartmente. — Walls  very  fragile,  with  the  outer  lamina  not 
thicker  than  the  inner  lamina.  Radii  fragile,  broad,  with  their 
summits  moderately  oblique;  their  sutural  edges  have  the  septa 
plainly  denticulated  on  both  sides,  with  the  interspaces  filled  up 
solidly  nearly  to  the  tips  of  the  septa.  JUe,  with  their  summits 
more  oblique  than  those  of  the  radii;  their  sutural  edges  smooth. 
Basis  with  an  underlying  cancellated  layer.  Mouth:  labrum  with 
three  unusually  large  teeth  on  each  side  of  the  notch :  mandibles  with 
the  fourth  tooth  tolerably  well  developed,  the  fifth  being  confiuent  with 
the  inferior  angle.  Maxilke  simple.  Cirri, — first  pair  with  one  ramus 
longer  by  about  four  segments  than  the  other  ramus,  which  has  con- 
siderably protuberant  segments:  second  pair  with  segments  only 
moderately  protuberant :  sixth  pair  with  segments  much  elongated,  but 
bearing  only  four  pairs  of  spines. 
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22.  Balanus  £burn£Us.     PL  5,  fig.  4  a— 4  d. 

Balakiis  ebuhnsus.    Aug,  Oould  (!)    Report  on  the  Iii7ertebtata 

of  MaBsachussetts,  1841,  fig.  6. 

SAell  yellowish  white.  Scutum  striated  longitudincdly : 
tergum  with  the  spur  truncated^  the  basi-carinal  maryin 
generally  much  hoUoxoed  out,  and  the  carinal  margin  pro^ 
tuber  ant  in  the  upper  part. 

Hab. — ^United  States,  from  about  lat.  42^  to  Charlestown ;  West  Indies ; 
Honduras ;  Venezuela ;  attached  to  shells  and  floating  wood.  Attached  to  ships' 
bottoms  from  Trinidad  and  Jamaica,  associated  with  B.  tiniinnalndum,  ampAi- 
irite,  and  improvitut.  Brackish  water,  Salem,  Massachussetts,  accordiug  to 
Mr.  Stimpson.  Mus.  Aug.  Gould,  Agassiz,  Stutehbuiy,  Cuming,  W.  Bunker, 
&o. ;  very  common. 

General  Appearance. — Shell  conical,  or  almost  tubular;  white,  with 
the  Burface  yery  smooth,  covered  by  thin  yellowish  epidermis,  but  with 
the  radii  naked.  Orifice  large,  passing  from  rhomboidal  into  pentagonal, 
moderately  toothed.  Average  full  size,  about  one  inch  in  basal  diame- 
ter ;  I  have  seen  a  specimen  1  '3  in  basal  diameter,  and  the  same  in 
height. 

Scutum,  plainly  striated  longitudinally :  the  teeth  on  the  occludent 
margin  smfdl.  Internally,  the  upper  surface  is  roughened :  the  articular 
ridge  is  prominent,  and  either  slightly  or  not  at  all  reflexed :  the  pit  for 
the  adductor  muscle  is  distinct ;  the  adductor  ridge  is  prominent  in  a 
variable  degree,  and  is  almost  confluent  with  the  articular  ridge.  In 
one  specimen  from  Beverly  Bay,  U.  S.,  the  scuta  were  extraordinarily 
disintegrated,  and  I  could  perceive  no  trace  of  the  external  radiating 
Btrise.  Tergum,  with  the  basal  margin  on  the  carinal  side  of  the  spur 
sometimes  deeply  (PI.  5,  fig.  4  b),  and  sometimes  only  slightly  (fig.  4  d), 
and  rarely  hardly  at  all,  hollowed  out :  when  much  hollowed  out  the 
yalve  may  almost  be  said  to  be  two-pronged,  with  the  carinal  prong 
narrower  than  the  spur.  There  is  no  distinct  longitudinal  furrow,  but 
the  whole  scutal  margin  projects  above  the  general  surface  of  the 
valve.  In  the  carinal  margin,  in  the  upper  part,  there  is  a  remarkable 
convexity  or  protuberance  in  the  same  plane  with  the  valve,  from 
which  it  is  separated  by  a  very  slight  and  narrow  ridge.  The  spur  is 
about  one  fourth  of  the  width  of  the  valve,  with  its  lower  end  abruptly 
truncated.  Internally,  the  upper  surface  is  much  roughened  with 
finely  crenated  ridges :  the  distinct  crests  for  the  depressores  cover  the 
whole  of  the  so-called  carinal  prong. 

Cotnpartmenie ;  the  radii  and  alse  have  their  summits  oblique,  Bome- 
times  a  little  rounded,  but  not  smooth.  The  septa  on  the  sutural 
edges  of  the  radii  are  remarkably  fine,  and  closely  approximate ;  the 
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denticnli  are  excessively  minute.  The  Butural  edges  of  the  tin  are 
most  delicately  crenated;  the  ake  are  largely  added  to  during  the 
diametric  growth  of  the  shell,  and  aboye  the  lerel  of  the  opercular 
membrane.  The  parietal  pores  are  square  and  rather  large :  they  are 
crossed  by  transyerse  septa  almost  close  down  to  the  basis:  the 
longitudinal  septa  haye  tolerably  large  denticuli  at  their  bases.  The 
pores  in  the  basis  are  crossed  by  numerous  transyerise  septa* 
When  specimens  grow  in  a  group,  the  basis  is  sometimes  irregularly 
cup- formed. 

Mouth :  labrum  serrated  with  small  teeth,  decreasing  in  size  down* 
wards,  on  each  side  of  the  central  notch.  Mandibles  with  the  third 
tooth  rather  thick  and  blunt,  and  with  the  fourth  and  fifth  knob-like. 
Maxilla,  with  the  inferior  part  projecting  much  beyond  the  rest  of 
the  edge,  and  bearing  two  long  single  spines:  between  these  two 
spines  and  the  large  upper  pair,  there  are,  in  a  full-sized  specimen, 
about  seyen  pairs  of  moderately  long  spines,  feathered  on  their 
sides.  Outer  maxilUe  thickly  clothed  with  very  fine  spines,  and  re- 
markably prominent. 

Cirri :  first  cirrus,  with  one  ramus  haying  twenty-six  segments,  and 
longer  by  ten  segments  than  the  shorter  ramus,  which  has  sixteen  seg- 
ments :  die  shorter  ramus,  and  both  ramii  of  the  second  pair,  have  their 
segments  remarkably  protuberant  in  front ;  the  protuberance,  in  the 
upper  segments,  equalling  in  length  the  supporting  part  of  each 
segment :  rami  of  the  second  cirrus  unequal  in  length  by  fiye  segments. 
Third  cirrus  with  the  segments  only  sliehtly  protuberant ;  rami  con- 
siderably longer  than  those  of  the  second  cirrus :  at  the  dorsal  base  of 
the  pedicel  of  this  third  cirrus  there  is  no  tuft  of  fine  hairs,  as  is  common 
in  many  other  species.  Sixth  pair,  with  the  upper  segments  elongated, 
bearing  from  six  to  seven  pairs  of  spines ;  dorsal  spines  short,  thin, 
and  few. 

Affinities:  in  external  appearance  of  the  shell,  this  species  can 
hardly  be  distinguished  from  some  of  the  white  varieties  of  B.  amphi' 
trite  f  and  there  is  a  considerable  resemblance,  in  some  of  the  varieties, 
in  the  opercular  valves ;  but  the  longitudinally  striated  scuta  of  B, 
ebumeua  suffice  to  distinguish  these  certainly  very  distinct  species. 
Equally,  or  even  more  like  externally,  is  this  species  to  the  B,  Hameri, 
so  that  I  have  received  from  an  eminent  naturalist  in  the  United  States 
both  species  mingled  in  the  same  lot,  all  bearing  the  same  name  of 
B.  ebumeus;  but  when  the  internal  structure  of  the  shell  is  exa- 
mined, the  species  are  at  once  seen  to  be  far  removed  from  each 
other.  Still  more  close  is  the  affinity  of  this  species  to  JB.  impratfisue, 
both  in  internal  and  external  characters  :  it  agrees  with  this  species  in 
*  the  singular  habit  of  being  able  to  live  in  brackish  water :  these  two 
species  are  the  only  ones  which  have  the  labrum  serrated  with  teeth, 
graduated  in  size,  on  each  side  of  the  central  notch.  In  the  case  of 
young  specimens  of  the  var.  aseimilis  of  B.  improvisue,  an  inhabitant 
of  the  same  seas  with  B.  eburneus,  the  diagnosis  is  most  difficult  with- 
out long  practice ;  for  in  the  young  of  ebumeus,  the  compartments  are 
only  partially  covered  by  yellow  epidermis,  and  have  a  striped  appear- 
ance, the  radii  are  sometimes  very  oblique,  the  scuta  externally  nave 
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not  acquired  their  longitndinal  gtrise^  and  internally  the  adductor  ridge 
lies  not  so  close  to  the  articular  ridge  as  it  does  subsequently ;  hence  I 
for  some  time  mistook  the  var.  auimiUs  of  B,  improvisus  for  the  young 
of  B.  ebumeus.  But  I  found  in  the  latter,  that  the  rami  of  the  first 
pair  of  cirri,  are  always,  even  in  the  earliest  youth,  more  unequal  in 
length,  and  that  each  segment  of  the  posterior  cirri  bears  a  greater 
number  of  pairs  of  spines,  there  being,  even  in  very  minute  specimens, 
seren  pairs.  Moreover,  after  having  examined  scores  of  specimens, 
I  found  I  could  almost  always  distinguish  the  two  species  by  the 
smoothness  and  curvature  of  the  summits  of  the  radii  of  JB.  impravigus; 
I  entertain  no  doubt  whatever  about  the  distinctness  of  the  two  species; 
indeed,  when  both  are  mature,  besides  the  greater  size,  striated  scuta, 
&c.  of  B.  ebumeutf  their  general  aspect  is  very  different. 


22.  Balanus  IMPR0VIST7S.    Fl.  6,  fig.  I  a — 1  c. 

Shell  white:  radii  narrow^  with  their  upper  margins  smooth, 
filighUy  arched^  very  oblique,     Tergum  with  a  longitudinal 
furrow  ;  ypur  with  the  end  rounded. 

Far,  assimilis,  with  longitudinal  white  hyaline  lines. 

Hob, — England,  Scotland,  Belgium  (P),  Nova  Sootia,  United  States,  West 
Indies,  Bio  Plata,  Southern  Patagonia,  Ouyacjuil,  West  C!olombia;  attached  to 
wood,  shells,  rocks,  ahips'  bottoms,  &om  low  tidal  level  to  twenty  fathoms  depth. 

General  Appearance. — ^Shell  conical,  with  a  rather  lai^  diamond- 
shaped  orifice,  moderately  or  but  little  toothed ;  very  smooth ;  walls 
never  folded  longitudinally;  white,  with  an  extremely  thin  pale-yellow 
persistent  epidermis.  The  radii  are  very  narrow,  with  their  summits  very 
oblique,  rounded,  and  smooth ;  the  epidermis  is  generally  more  per- 
sistent on  the  radii  than  on  other  parts,  and  this  is  exactly  the  reverse 
of  what  is  common  with  B.  ebumeus.  The  specimens  from  nearly 
fresh- water  in  the  R.  Plata  (hereafter  to  be  mentioned),  are  brownish,  and 
have  undergone  a  remarkable  degree  of  corrosion,  the  outer  lamina  of 
the  walls  having  been  entirely  removed  to  near  the  base ;  hence  the 
external  aspect  of  these  specimens  is  wholly  different  from  ordinary  in- 
dividuals. The  var.  oMimilie  has  also  a  very  different  appearance, 
owing  to  the  dead  white  of  the  walls  being  relieved  by  narrow  ap- 
proximate longitudinal  hyaline  lines,  corresponding  with  and  caused  by 
the  longitudinal  parietal  septa  being  extemdly  visible  through  the  outer 
lamina  of  the  parietes ;  the  epidermis  on  the  radii  is  also  of  a  rather 
brighter  yellow.  The  largest  specimens  which  I  have  seen  are  those 
firom  the  Plata,  and  those  attached  to  a  ship  from  the  West  Indies,  and 
they  had  a  basal  diameter  of  '6  of  an  inch :  from  *4  to  *5  of  an  inch  is 
the  more  usual  full  average  size. 

Scuta,  with  the  lines  of  growth  but  little  prominent :  articular  ridge 
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prominenty  but  little  reflezed :  adductor  ridge  straight  and  very  pro* 
minenty  varying  a  little  in  its  distance  from  the  articular  ridge ;  there 
18  scarcely  any  depression  for  the  lateral  depressor  muscle ;  the  upper 
internal  surface  of  the  yalve  is  roughened  with  ridges.  Terga,  with  a 
moderately  deep  longitudinal  furrow  ;  spur  short,  rather  narrow,  with 
the  end  rounded,  placed  at  less  than  its  own  width  from  the  basi^scutal 
angle ;  in  the  Bio  Plata  specimens  the  spur  is  close  to  this  angle :  the 
basal  margin  is  generally  straight  on  opposite  sides  of  the  spur,  but 
sometimes  on  the  carinal  side  it  is  a  little  hollowed  out.  The  lines  of 
growth  are  upturned  along  the  carinal  margin,  which  consequently  is 
a  little  protuberant,  but  to  a  varying  degree.  The  crests  for  the  de- 
pressores  are  extremely  distinct  and  prominent.  In  the  varieties  having 
the  basi*carinal  margin  hollowed  out,  and  the  carinal  margin  protube- 
rant, there  is  a  marked  resemblance  to  the  peculiar  tergum  of  B, 

fTalU:  the  parietal  pores  are  tolerably  large,  and  are  crossed  by  nu- 
merous transverse  septa :  the  longitudinal  septa  are  very  finely  denti- 
colated  at  their  bases,  but  occasionally  almost  smooth.  The  radii  are, 
as  stated,  extremely  narrow,  and  very  remarkable  from  their  smooth 
rounded  edges ;  their  septa  are  barely  denticulated.  The  dla  are  re- 
markably protuberant ;  uiey  have  their  summits  much  less  oblique  than 
those  of  the  radii,  and  sometimes  they  are  almost  parallel  to  the  basis  s 
their  sutural  edges  are  coarsely  crenated.  Bans,  flat,  thin,  permeated 
by  pores,  but  the  pores  do  not  generally  run  to  the  very  centre ;  they 
are,  as  usual,  crossed  by  transverse  septa. 

Mouth:  the  labrum  is  the  most  remarkable  part;  on  each  side  of 
the  central  notch  there  are  generally  two  teeth ;  and  on  the  two  sides 
of  the  notch  itself  nine  or  eleven  smaller  teeth,  decreasing  regularly 
in  size  downwards  till  they  become  so  minute  as  to  be  hardly  visible 
even  under  the  compound  microscope ;  thus,  in  the  two  specimens 
closely  examined,  there  were  altogether  twenty-two  and  twenty-six 
teeth  on  the  labrum.  Mandibles  with  the  two  inferior  teeth  reduced  to 
mere  knobs :  maxilla  with  the  lower  part  of  the  edge  bearing  two  large 
apines,  and  generally,  but  not  always,  forming  a  step-formed  projection. 
Cirri:  the  ramii  of  the  first  pair  are  but  slightly  unequfd;  in  one 
specimen  examined  there  were  fifteen  segments  in  one  ramus  and 
twelve  in  the  other:  segments  very  protuberant  in  front.  Second 
cirrus  with  the  segments  only  slightly  protuberant;  s^ments  thirteen. 
Third  cirrus  longer  than  the  second  pair,  with  the  rami  rather  unequal 
in  leneUi :  there  is  a  tuft  of  long  spines  on  the  basal  segment  of  the 
pedicel  of  this  cirrus.  Fourth  cirrus  twenty-two  segments.  Sixth 
cirrus,  in  the  same  individual,  thirty-four  s^ments :  on  each  of  these 
segments  there  are  five  or  six  pairs  of  spines.  I  may  specify  that  the 
longer  ramus  of  the  first  cirrus  of  a  large  Rio  Plata  specimen  had 
twenty*four  segments. 

Varieties,  affinities. — When  I  fifst  met  with  the  oar.  assimilis,  mis- 
guided by  its  general  aspect,  I  did  not  doubt  that  it  was  specifically 
distinct ;  I  was  strengthened  in  this  view  by  the  absolute  identity  of 
several  hundred  specimens  attached  to  two  vessels  from  Jamaica  and 
Triiiidad,  in  the  West  Indies,  with  one  specimen  from  Charlestown,  in 
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the  United  States,  sent  me  by  Prof.  Agasaisy  and  with  Beveral  in  three 
lots  from  the  western  tropical  shores  of  South  America :  yet  on  close 
examination  I  can  point  out  no  one  distinguishing  character,  either  in 
the  shell  or  animal's  body,  excepting  the  longitudinal  hyaline  lines  on 
parietesy  due  to  the  septa  being  externally  visible.  The  presence  of 
similar  lines  is  yariable  in  white  vars.  of  B.  amaryllU  and  amphitrite^ 
and  they  are  seen  in  very  young  specimens  of  B.  ehumeua:  hence  it  is 
impossible  to  consider  so  triflmg  a  character  as  specific;  moreover, 
lately  I  have  seen  a  British  specimen  with  hyaline  lines,  and  some  few 
other  specimens  in  an  intermediate  condition.  Under  the  head  of 
B.  ebumeua^  I  have  stated  that  although  that  species  and  B.  impromaus, 
which  in  the  West  Indies  are  associated  together,  are  most  readily  dis- 
criminated when  old,  jet  when  young,  they  so  closely  resemble  each 
other  that  the  eye  requires  much  practice  to  separate  them.  On  account 
of  this  species  and  B.  erenatus  being  sometimes  associated  together  on 
the  shores  of  England,  I  have  pointed  out  under  B,  erenatut,  the  relative 
diagnostic  characters  of  the  two.  The  chief  affinity  of  B.  impronmu  is 
certainly  towards  B,  ebumeus;  but  in  the  narrow,  oblique,  rounded, 
and  smooth-edged  radii,  there  is  a  relationship  shown  to  the  species 
in  the  last  section  of  the  genus,  such  as  B,  antaryllis,  and  more  espe* 
eially  to  the  fossil  B,  dofosus:  so  dose  is  the  resemblance  in  the  external 
appearance  of  the  shell,  and  in  the  structure  of  the  opercular  valves,  to 
tne  latter  species,  that  I  for  some  time  did  not  discover  their  distinctness. 
Balanus  improfnsus  has  hitherto  been  overlooked  by  naturalists,  and  has 
probably  been  confounded  with  B,  erenatua  or  balanoidea. 

Range  and  habiia. — This  species,  as  far  as  my  experience  goes,  is 
commoner  on  the  shores  of  Kent  than  on  other  parts  of  Eneland :  the 
first  specimens  which  I  met  with,  I  owed  to  the  kindness  of  Air.  Metcalf, 
they  were  attached  to  wooden  stakes  from  Heme  Bay,  together  with  a 
single  specimen  of  B.  erenatua:  I  have  seen  other  specimens  from  near 
Woolwich,  from  the  Kentish  oyster-beds,  from  Sandwich,  and  from 
Ramsgate.  The  only  other  British  specimens  which  I  have  seen  are 
from  the  River  Itchen,  in  Hampshire,  aad  from  Loch  Shieldaig,  in 
Boss-shire  (Mus.  Jeffreys),  from  a  depth  of  twenty  fathoms.  This 
species  is  often  attached  to  wood.  At  Ramsgate,  the  specimens  were 
attached  to  a  small  coasting  vessel,  and  they  must  have  been  immersed 
five  or  six  feet ;  they  were  associated  with  B.  erenatua,  and  with  a  few 
of  B.  balanoidea.  in  the  Brit.  Mus.  there  are  specimens  collected  by 
Mr.  Redman,  from  Nova  Scotia,  in  North  America.  When  her  Majesty's 
ship  Beagle  was  beached  at  Santa  Cruz,  in  Southern  Patagonia,  nume* 
rous  specimens  were  found  adhering  to  her  copper  bottom,  some  so 
small  as  to  show  that  the  species  breeds  in  those  latitudes.  Near 
Monte  Video,  in  the  estuary  of  La  Plata,  I  found  many  large,  but  much 
corroded  specimens,  adhering  to  some  rocks  in  a  small  running  stream 
of  perfectly  fresh  water.  The  rise  of  the  tide  is  here  small,  but  at 
high  water  the  specimens  apparently  were  for  a  short  time  covered  by 
the  waters  of  the  estuary,  here  itself  only  brackish,  and  occasionally 
almost  f^sh.  I  took  home  some  specimens,  and  placing  them  in  per- 
fectly fresh  water  they  continued  for  many  hours  expanding  and 
retracting  their  cirri  with  perfect  regularity  and  vigour.   Here  then  we 
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hare  a  Balanns  capable  of  living  in  fresh  water,  and  likewise  in  the 
aaltest  seas :  even  brackish  water  is  a  deadly  poison  to  several,  pro- 
bably to  most,  species  of  the  genus;  but  this,  as  we  have  seen,  is  not 
the  case  with  the  allied  B.  ebumeus.  The  water,  I  may  add,  at 
Woolwich,  on  the  Thames,  whence  I  have  received  B.  impromsus,  must 
at  times  be  Tery  brackish.  I  have  already  incidentally  mentioned  that 
the  var.  aumilis  was  attached  in  great  numbers,  associated  with  B. 
ebumetu,  tintinnabulttm,  and  amphitrite^  on  vessels  from  the  West 
Indies :  one  specimen  sent  me  by  Prof.  Agassiz,  from  Charlestown,  was 
attached  to  a  specimen  of  B.  ebumeus  \  and,  lastly,  I  have  seen  three 
sets  of  the  same  identical  variety  attached  to  shells  from  Guayaquil  (in 
Mus.  Brit,  and  Cuming),  and  from  West  Colombia.  Here,  then,  we 
have  the  same  species  with  an  enormous  range,  from  Nova  Scotia  and 
Great  Britain  to  South  Pataeonia ;  and,  which  is  the  case  with  scarcely 
a  single  mollusc,  it  lives  bow  on  ^e  eastern  and  western  tropical  shores 
of  the  South  American  continent. 


23.  Balanus  NUBiLts.     PI.  6,  fig.  2  a — 2  c. 

Shell  white,  rugged:  baste  in  parts  imperfectly  porose. 
Scutum  with  the  articular  ridge  minute;  adductor  ridge 
prominent^  forming  a  deep  pit  for  the  lateral  depressor 
muscle :  tergum  with  an  internal  patch  of  purple ;  apex 
produced,  purple. 

Hab, — California,  Mus.  Brit,  and  Aug.  Gould ;  associated  with  B,  glandula, 
and  attached  to  wood. 

I  have  seen  two  specimens  of  this  species,  brought  by 
Lady  K.  Douglas  from  California ;  and  two  from  Monterey, 
sent  me  by  Dr.  Aug.  Gould.  This  is  a  very  distinct  species, 
coming  nearer  to  B.  porcatus  than  to  any  other  species :  it 
is  also  allied  to  B.  cariosus.  In  the  basis  being  in  parts 
solid  or  not  permeated  by  pores,  it  has  claims  to  be  placed 
in  the  next  section,  in  which  I  at  one  time  included  it. 

General  Appearance. — Shell  conical,  rugged,  sometimes  furnished 
with  sharp  longitudinal  ribs ;  dirty  wbite.  Orifice  not  lal'ge,  oyal, 
toodied.  Radii  rather  narrow,  with  their  summits  oblique,  much 
jagged.  Basal  diameter  of  largest  specimen  2*1 ;  height  only  1*3  of 
an  inch. 

Scuta,  broad,  with  the  liues  of  growth  prominent;  internally, 
articular  ridge  very  little  prominent,  sometimes  hardly  developed, 
but  thick,  ending  downwards  in  a  small  free  point.    Adductor  ridge 
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promiiieDt,  blunt,  prodaced  straight  downwards^  makiDg  a  deep  longi- 
tudinal cavity  for  the  lateral  depressor  muscle;  in  some  specimens 
this  cavity  is  almost  arched  over,  so  as  to  tend  to  be  tubular,  with  a 
short  ridge  in  the  middle  (PL  6,  fig.  2  a):  in  other  specimens  there 
is  no  trace  of  this  tubular  structure.  Terga,  with  the  apex  beaked, 
beak  triangular,  dull  purple ;  the  longitudinal  furrow  is  so  shallow  as 
hardly  to  exist.  The  basal  margin  slopes  down  on  both  sides,  with  a 
nearly  equable  curvature  towards  the  spur ;  hence  the  spur  is  broad  in 
its  upper  part,  and  narrow  at  its  obliquely  truncated  lower  end.  Inter- 
nally, there  is  an  elongated  dark  purple  patch :  the  shallow  articular 
furrow  is  of  quite  remarkable  breadth ;  the  articular  ridge  is  medial, 
and  the  inflected  scntal  margin  is  not  wide.  The  internal  surface  of  the 
spur  is  formed  into  a  ridge,  which  runs  a  little  way  up  the  valve,  and  is 
sometimes  partially  separated  from  the  spur  itself  (fig.  2  c),  making 
the  basal  extremity  toothed  or  double.  The  crests  for  the  depressores 
are  pretty  well  developed. 

JFalU,  moderately  strong :  inner  lamina  slightly  ribbed :  the  denticuli 
on  the  bases  of  the  parietfd  longitudinal  septa  are  sharp :  I  could  not 
see  any  transverse  septa  in  the  parietal  tubes.  The  radii  are  rather 
narrow  ;  their  summits  are  remarkably  jagged  and  very  oblique ;  the 
septa  are  plainly  denticulated  on  both  sides,  but  chiefiy  on  the  lower 
side ;  each  septum  itself,  towards  the  inner  lamina  of  the  radius,  branches 
and  divides:  the  interspaces  are  filled  up  nearly  solidly.  The  ala  have 
apparently  their  summits  less  oblique  than  those  of  the  radii :  their 
sutural  edges  are  finely  creuated.  The  lower  edge  of  the  sheath  is  hollow 
underneath.  The  basis  is  flat ;  it  is  rather  thin,  and  imperfectly  porose ; 
in  parts  it  is  not  at  all  porose,  in  others  it  is  traversed  only  by  very 
minute  pores :  there  is  nevertheless,  in  some  parts,  even  where  the 
upper  layer  is  not  porose,  an  underlying,  caneeUated  layer. 
body  unknown. 


24.  Balanus  corrugatus.     PL  6,  fig.  3  a,  S6. 

Shell  foAite,  longitudinally  folded ;  radii  narrow.  Scutum 
internally  without  an  adductor  ridye. 

Fossil^  Sub-Appemiine  formations;  Colle  in  Tuscany;  Mas.  Greenongh. 

I  have  seen  only  two  specimens  of  this  species  attached 
to  rock,  collected  by  Mr.  Greenough,  at  CoUe,  and  kindly 
given  by  him  to  me.  The  species  comes  near  to  the  living 
!ff .  crenatus^  also  found  fossil  in  deposits  of  this  same  age ; 
it  differs,  however,  distinctly  from  that  species,  in  having  its 
basis  permeated  by  pores,  and,  in  a  less  degree,  in  the 
sutural  edges  of  the  radii  being  more  plainly  crenated :  the 
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opercular  valves  of  the  two  species  closely  resemble  each 
other.  This  may  be  the  B.  itellaris  of  Bronn^  but  it  is 
futile  attempting  to  identify  the  species  of  this  genus  merely 
by  external  characters,  even  when  aided,  as  in  this  case,  by 
an  exceUent  drawing  of  the  shell. 

General  Appearance. — Shell  conical,  with  broad  rounded  longitudinal 
folds ;  orifice  of  moderate  size,  ovid ;  radii  narrow,  with  their  upper 
margins  oblique ;  but  the  summits  of  both  specimens  had  been  much 
broken.  Colour,  as  it  appears,  originally  white.  Basal  diameter  of 
largest  specimen  ^  of  an  inch. 

Scuta,  with  the  upper  portion  much  reflexed ;  the  articular  ridge  is 
Tery  prominent,  and  the  articular  furrow  of  great  width ;  when  the  yalve 
is  viewed  from  the  outside  the  articular  ridge  is  Tery  conspicuous:  there 
is  no  add  actor  ridge.  Terffa,  with  the  longitudinal  furrow  very  slight; 
the  spur  is  from  one  third  to  one  fourth  of  the  width  of  the  Yalve,  and 
its  basal  end  is  blunt  and  almost  truncated ;  it  stands  about  half  its  own 
width  from  the  basi-scutal  angle.  Internally,  the  articular  ridge  is  yery 
prominent,  and  the  articular  furrow  narrow  anchdeep,  extending  down 
the  valve  in  the  line  of  the  spur. 

Parietee :  the  parietal  tubes  are  remarkably  large,  and  I  think  this 
can  hardly  be  an  mdividual  peculiarity:  the  tubes  are  crossed  by  many 
transverse  septa,  close  down  to  the  basis.  The  radii  are  narrow,  and 
have  jagged,  oblique  summits :  their  sutural  edges  have  very  distinct 
septa,  barely  denticulated,  with  the  interspaces  filled  up  solidly.  The 
a/<e  have  oblique  summits ;  I  was  unable  to  make  out  the  structure  of 
their  sutural  edges.  The  Basis  is  very  distinctly  permeated  by  pores, 
which  are  crossed  by  transverse  septa. 

The  shell  and  opercular  valves  of  B.  corrugatus  so  closely 
resemble  the  same  parts  in  B.  crenatus^  that  I  should  not 
be  much  surprised  at  seeing  the  two  species  graduating  into 
each  other,  if  a  larger  series  of  specimens,  from  beds  inter- 
mediate in  age  between  the  Sub-Appennine  formations  and 
the  present  time,  were  obtained.  If  indeed  the  basis  of 
B.  crenatus  were  permeated  by  pores,  the  two  species  could 
hardly  be  discriminated. 
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Section  D. 

Parietes  permeated  by  pores.     Boris  and  Radii  not  per- 
meated by  pores. 


25.  Balanus  P0ECATU8.    PL  6,  fig.  4  a — 4  e. 

Balakus  roBCATUS.    EmaMmd  da  Costa.    Hist.  Nat.  Test.  Brit^ 

p.  249(1778). 
LxpAB  BALAKiTB.    Lum.    Sjst.  Natom  (1767). 
— *       «—  Bom.    Teatacea  Mua.  GflBS.  Deao^  Tab.  1,  fig.  4^ 

(17S0). 

—  —  CkemmU.    Syat.  Conch.,  8  Band., Tab.  97,  fig.  820, 

(1785). 
Balakus  aucticapatellitobmis.  BUit,  Fhilosoph.  Transact.,  vol  50, 

Tab.  34^  fig.  18  (1768). 

—  6ULC ATUS.    BruffuQre.    Enoydop.  Method.,  Tab.  164,  fig.  1 

(1789). 
Lbpas  oostata  and  balanus.    Donovan.    British  Shells,  1802-1804, 

Tab.  30,  fig.  1, 2. 
Lepas  SooncA.      W.  Wood,    General   Gonchology,  PL  6,  t%,  3, 

sed  non  Lepas  balanus,  PL  7,  ^,  3,  (1815). 
Balanus  angulosus.    Lamarck  (1818),  in  Ghenn,  Blnst.  Conch., 

Tab.  11,  fig.  11. 
•«-       TBSSBLATUS.    Sofoerby  (!).    Mineral  Conchologj,  Tab.  84 

(1818). 
— ^       Sooncus.    Brown.    Illust.  Conch.  Great  Britain,  PL  7, 

fig.  2,  sed  non,  PL  6,  fig.  9  et  10  (1827) ; 
2d  edit,  PL  63,  t%.  1-3,  22,  23  et  PL  64t 

fig.  1-3, 

—  OEMicuLATUS.   Conrod.  Journal  Acad.  Philadelphia,  Yd.  6, 

part  2,  p.  265  (1830),  Tab.  U,  fig.  16. 

—  —  Aug,  Gould  (!).    Report  on  the  Inrerte- 

brata  of  Massachnssetts,  fig.  9  (1841). 

8heU  white,  generally  sharply  ribbed  ionyitudinally :  radii 
with  their  summits  almost  parallel  to  the  basis.  Scutum 
lonyitudinally  striated:  teryum  toith  the  apea  produced  and 
purple. 
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Var.  (a)  WalU  without  longitudinal  ribs.  Mus.  Brit.>  Cuming; 
Stntchbary,  Jefifreys. 

Had. — South  shores  of  England,  Ireland,  Scotland,  Shetland  Islands,  Icehmd, 
Davis's  Straits,  66°30'N.;  Lancaster  Sound,  74^48' N.  (Mr.  Sutherland). 
Maine  and  Massachussetts,  United  States.  China  (?).  In  deep  water,  common  on 
sheila,  Crustacea,  and  rocks,  sometimes  imbedded  in  sponges. 

Fottil  iu  the  glacial  deposits  of  Scotland,  Uddevalla,  and  Canada ;  in  the 
mammaliferous  and  Red  Crag  of  England ;  Mus.  Lyell,  Sowerbj,  S.  Wood,  &c. 

General  Appearance. — Shell  conical,  somewhat  convex ;  white,  some^ 
times  tinted  yellowish,  from  the  thin  investing  membrane ;  the  pro^ 
dnced  tips  of  the  terga  are  purple :  the  parietes  of  each  compartment  have 
from  two  to  four  strong,  prominent,  sharp,  straight  longitudinal  ribs ; 
these  are  sometimes  irregular,  and  rarely,  as  will  presently  be  described^ 
they  are  absent.  The  radii  are  smooth  and  of  considerable  breadth  ; 
their  summits  are  nearly  parallel  to  the  basis  or  only  slightly  oblique ; 
hence  the  orifice  is  entire  ;  it  is  rather  small  and  ovate,  being  broad  at 
the  rostral  end,  and  very  sharp  and  narrow  at  the  carinal  end. 

Dimensions, — The  largest  specimens  which  I  have  seen  from  Great 
Britain  or  Ireland^  have  been  1*3  of  an  inch  in  basal  diameter:  in 
Mr.  Cuming's  collection,  however,  there  was  one  much  depressed  spe^ 
cimen  from  the  Shetland  Islands,  2'  1  in  basal  diameter :  a  regularly 
conical  specimen  from  the  coast  of  Massachussetts  attained  a  nearly 
equal  diameter ;  out  of  the  glacial  deposits  in  the  Isle  of  Bute,  Scot- 
land, several  specimens  had  this  same  diameter,  namely,  two  inches, 
and  were  even  more  steeply  conical,  being  1*85  in  height;  some  glacial 
specimens  from  Uddevalla  and  Canada,  in  Sir  C.  Lyell's  collection,  were 
1'7  in  basal  diameter.  Hence,  it  appears,  as  we  shall  presently  see  is 
likewise  the  case  with  B.  crenatus  and  Hameri,  that  northern  specimens, 
and  those  from  the  United  States  and  from  the  glacial  deposits,  often 
exceed  in  dimensions  those  from  Great  Britain  or  Ireland. 

Scutum :  the  lines  or  ridges  of  growth  are  broad  and  prominent ; 
they  are  divided  into  square  beads  by  fine  striae,  radiating  from  the 
apex  :  and  hence  the  valve  is  longitudinally  striated.  Internally,  the 
articular  ridge  is  extremely  little  prominent ;  the  adductor  ridge,  or 
what  must  be  called  such,  runs  straight  down  under  the  articular  ridge, 
making  a  deep  longitudinal  pit  for  the  lateral  depressor  muscle. 
Terffum :  the  apex  is  a  little  produced,  and  coloured  purple,  as  well  as 
the  upper  internal  surface  of  the  valve ;  there  is  no  longitudinal  furrow, 
only  a  very  slight  depression  :  the  spur  is  placed  close  to  the  basi-scutal 
angle;  it  is  rather  long,  and  measured  across  the  upper  part,  is  half  aa 
wide  as  the  valve  :  its  lower  end  is  truncated  and  rounded ;  the  basal 
margin  slopes  towards  it.  Internally,  a  very  small  portion  of  the 
scutal  margin  is  inflected :  the  articular  furrow  is  shallow  and  broad  i 
the  crests  for  the  depressores  are  feeble.  In  young  specimens  the  spur 
is  bluntly  pointed. 

The  Parietes  (4  e)  have  large  square  parietal  tubes :  in  the  upper  part 
these  are  filled  up  solidly  without  transverse  septa :  the  longitudinal 
septa  are  finely  denticulated  at  their  bases,  and  the  denticiili  extend 
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unusually  close  to  the  outer  lamiua.  In  very  young  specimeps  tbe 
inner  lamina  of  the  parietes  is  ribbed,  in  lines  corresponding  vith  the 
longitudinal  septa,  as  is  the  case  with  most  species  of  the  genus ;  but 
in  medium  and  large-sized  specimens,  there  are  between  the  ribs,  thus 
produced,  from  one  to  four  smaller  ribs,  which  do  not  correspond  with 
any  longitudinal  septa ;  they  are  finely  denticulated  at  their  bases,  and 
may  be  considered  as  the  representatives  of  longitudinal  septa  which 
have  not  been  developed  and  reached  the  outer  lamina.  I  have  seen 
no  other  instance  of  this  structure,  namely,  the  presence  of  a  greater 
number  of  ribs,  on  the  inner  lamina  of  the  walls,  than  there  are  longi- 
tudinal septa.  The  radii  have  their  summits  generally  parallel  to  the 
surface  of  attachment,  as  is  usual  in  the  first  section  of  the  genus,  but 
sometimes  they  are  slightly  obli(][ue  :  the  septa  sometimes  rudely  branch 
a  little,  but  they  exhibit  scarcely  a  trace  of  denticuli :  the  interspaces 
are  filled  up  quite  solidly.  The  alts  have  their  summits  very  oblique ; 
their  sutural  edges  are  finely  crenated. 

BasiSy  rather  thin,  translucent,  not  permeated  by  pores ;  obscurely 
furrowed  in  lines  radiating  from  the  centre:  the  circumference  is 
marked  in  a  peculiar  manner  by  the  longitudinal  septa,  and  by  the 
tips  of  those  intermediate,  denticulated  ribs,  which  occur  on  the  inner 
lamina  of  the  purietes. 

Mouth  :  labrum  with  six  teeth :  mandibles  with  the  fourth  and  fifth 
teeth  small  and  rudimentary :  maxillae,  with  a  small  notch  under  the 
upper  pair  of  spines ;  in  the  lower  part  there  is  a  single  large  spine. 
Cirri,  dark  brownish  purple,  making  a  singular  contrast  with  the  white 
operculum  and  shell;  first  pair,  with  one  ramus,  having  twenty-six 
segments  and  about  twice  as  long  as  the  shorter  ramus,  having  twelve 
or  thirteen  segments,  with  their  front  surfaces  protuberant.  In  the 
second  pair  the  segments  are  but  little  protuberant :  third  pair  about 
one  third  longer  than  the  second  pair :  sixth  pair,  elongated,  having  in 
the  same  individual  forty-six  segments ;  these  segments  have  shield- 
shaped  fronts,  bearing  five  pairs,  of  spines,  with  some  minute  interme- 
diate bristles.  There  is  the  usual  point  at  the  dorsal  base  of  the  penis. 
Range :  Geological  History, — ^This  species  is  common  on  the  shores 
of  Scotland  and  Ireland ;  the  most  southern  point  of  Europe  whence 
I  have  happened  to  see  a  specimen  is  Tenby,  in  South  Wales :  but  I 
have  no  doubt  it  is  found  further  south  ;  and  Mr.  Jefireys,  who  knows 
this  species  well,  has  found  it  common  on  the  extreme  southern 
shores  of  England.  In  the  United  States,  it  is  found  on  the  shores  of 
Maine  and  Massachussetts :  northward,  I  have  seen  specimens  from 
Iceland,  from  Davis's  Straits,  and  from  Lancaster  Sound,  in  lat.  74^ 
48'  north ;  these  latter  I  owe  to  Sir  J.  Richardson.  It  is  an  inhabitant 
of  deep  water ;  in  Mr.  Thompson's  collection  there  are  several  specimens 
from  the  Bay  of  Belfast,  marked  twenty-five  fathoms,  and  one  group  said 
to  have  come  from  "  about  fifty  fathoms,  on  the  coast  of  Antrim :  one 
specimen  from  Cape  St.  Anne,  Massachussetts,  is  marked  as  having  come 
from  only  five  fathoms.  This  species  is  commonly  associated,  on  both 
sides  of  the  Atlantic,  with  B,  erenatus,  and  sometimes  with  B.  Hameri 
and  Verruca  Str'umia  :  molluscs,  such  as  pectens,  modioli,  and  oysters, 
offer  the  most  usual  surfaces  of  attachment :  I  have,  however,  seen  many 
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€pecbneA8  on  crostaceanff,  on  rocks,  aad  even  on  the  roots  of  the  larger 
aea-weeds.  This  species  is  very  common  in  the  glacial  deposits  of 
Uddevalla,  of  Skien  in  Norway,  and  of  CaDada,  and  is  associated  with 
the  same  species  as  in  the  living  state :  I  have  seen,  also,  specimens  Arom 
the  same  formation  in  the  Island  of  Bute,  Scotland.  I  have  seen 
numerous  specimens  from  the  mammaliferous  crag,  and  a  few  from 
the  Red  Crag  of  England.  I  owe  to  the  kindness  of  Mr.  J.  de  C. 
Sowerhy  an  inspection  of  the  original  specimens  of  the  B,  tewelattu  of 
the  Mineral  Concbology,  which  is  certainly  the  present  species. 

Affinities. — This  species  is  very  distinct  from  every  other ;  it  comes 
nearest,  as  shown  in  all  the  characters  derived  from  its  opercular  valves, 
to  B,  nubilus,  and  in  this  latter  species  we  have  seen  the  basis  plainly 
tending  to  lose  its  pores  and  thus  become  solid.  B,  porcatus  is  perhaps 
allied  in  some  degree  to  B.  trigonus,  and  slightly  to  B,  crenatus.  The 
rather  broad  radii,  with  their  summits  hardly  oblique,  give  this  species 
a  very  different  aspect  from  those  species  of  the  genus  amongst  which 
it  most  be  placed. 

Varieties :  a  conical  specimen,  sent  to  me  from  the  coast  of  Massa- 
chussetts,  is  remarkable  from  the  radii  not  having  been  at  all  developed, 
being  represented  by  mere  fissures.  I  have  seen  a  few  specimens  of 
var.  (a),  (one  collected  by  Sir  E^  Parry  in  the  arctic  seas)  which  had  a 
remarkably  different  aspect  from  the  common  forms,  but  which,  after 
a  careful  examination  of  the  opercular  valves  and  of  the  animal's  body,  I 
feel  convinced  are  not  specifically  distinct :  they  are  characterised  by  the 
walls  being  smooth  and  absolutely  destitute  of  the  external  longitudinal 
ribs;  by  the  shell  being  more  cylindrical,  with  broader  radii,  and  with 
the  orifice  larger  and  more  rhomboidal ;  the  walls  and  radii  are  much 
thinner,  and  the  internal  lamina  is  less  plainly  ribbed :  the  beak  of  the 
tergum  is  not  purple.  As  most  of  these  specimens  had  grown  in  a 
group  crowded  together,  the  difference  of  shape,  and  perhaps  the  thin- 
ness of  the  walls,  is  thus  explained.  In  a  specimen  from  Davis's  Straits, 
in  Mr.  A.  Hancock's  collection,  most  of  the  above  characters  are  in  an 
intermediate  condition ;  there  are  only  a  few  external  longitudinal  ribs 
on  the  parietes;  and  the  terga  have  not  purple  apices.  In  Mr.  Cuming's 
collection  there  are  some  fine,  brilliantly  white  specimens  (without 
opercula)  from  the  coast  of  China ;  these  have  thin  walls  and  radii, 
and  the  walls  are  not  longitudinally  ribbed,  but  they  are  not  smooth : 
the  orifice  is  not  large,  nor  the  shape  of  the  whole  shell  cylindrical. 
It  is  just  possible  that  these  latter  specimens  may  be  a  distinct  and 
representative  species,  but  I  do  not  think  so. 


26.  Balanus  patellakis.     PI.  6,  fig.  5  a — 5  c. 

Lepas    fatellaris,   (Gmelin).     Spengler,     Schriften    der   Berlin. 

*  Gesellschaft,  &c.  b.  i  (1780),  Tab. 
5;  Chemnitz,  Neues  Syst.  Conch., 
Tab.  98,  fig.  839. 

S/tell  depressed;  brown,  generally  with  obscure  longitudinal 
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violet  stripes :  radii  {in  fvlUgrotxm  specimen^  with  their 
summits  rounded  and  surf  aces  finely  ribbed  parallel  to  the 
basis :  basis  sometimes  permeated  by  imperfect  pores.  Scutum 
internally  with  an  adductor  ridge. 

m 

Uab, — Bengal,  on  wood,  Mus.  Brit. ;  on  a  shell,  Mus.  Stutchbury ;  Philippine 
Archipelago  (young  specimen),  Mus.  Cuming.  According  to  Spengler,  on  the 
Coromandel  and  Malaoar  coasts. 

General  Appearance, — Shell  depressed,  sometimes  much  depressed : 
Orifice  elongated,  rhomboidal,  but  little  toothed;  surface  smooth,  but  in 
old  specimens  sometimes  with  the  walls  slightly  folded  longitudinally. 
The  radii  are  rather  narrow,  with  their  summits  oblique;  in  old  specimens 
their  summits  are  rounded,  and  their  whole  surface  finely  ribbed  parallel 
to  the  basis.  Colour,  in  old  specimens  dirty  brown,  tinged  with  violet, 
sometimes  in  longitudinal  bands,  and  with  whiter  irregular  marks  in  the 
upper  parts  owing  to  disintegration :  in  young  specimens  the  walls  are 
regularly  banded  longitudinedly,  with  violet-brown  and  dirty  white ;  the 
radii  being  generally  of  a  paler  dirty  red  or  violet.  Basal  diameter  of 
largest  specimen  '9  of  an  inch. 

Scuta,  externally  rather  smooth ;  internally,  articular  ridge  promi- 
nent, reflexed,  with  the  lower  edge  hollowed  out  so  as  to  be  slightly 
hook-formed :  adductor  ridge  small  ;  there  is  a  slight  pit  for  the 
lateral  depressor.  Terguniy  with  the  spur  bluntly  pointed,  placed  at 
about  its  own  width  from  the  bosi-scutal  angle;  there  is  no  longi- 
tudinal furrow,  only  a  slight  depression  ;  carinal  margin  arched  and 
protuberant :  internally,  articular  ridge  extremely  prominent,  running 
down  in  the  direction  of  the  middle  of  the  spur :  crests  for  the  tergal 
depressores  well  developed. 

Parietes,  with  the  pores  rather  large ;  the  internal  lamina  is  very 
strongly  ribbed,  the  ribs  being  ]but  slightly  denticulated  at  their  bases: 
the  parietal  pores  do  not  appear  to  be  crossed  by  transverse  septa : 
sheath  closely  attached  to  the  walls.  The  radii  have  jagged  oblique 
summits  forming  an  angle  of  about  45°  with  the  horizon ;  in  old  spe- 
cimens they  become  more  oblique  and  narrow :  and  are  then  very 
remRrkable  from  their  summits  being  arched  and  rounded,  with  a  cre- 
nated  edge,  and  with  their  whole  surface  transversely  ribbed  in  hori- 
zontal lines ;  this  is  likewise  the  case  with  the  recipient  furrow  in  the 
opposed  compartments :  in  young  specimens  the  radii  are  externally 
quite  smooth :  the  septa  on  the  sutural  edges  are  bluntly  denticulated ; 
the  interspaces  heing  filled  up  solidly.  The  alse  have  their  summits 
oblique,  but  much  less  oblique  than  the  summits  of  the  radii ;  their 
sutural  edges  are  very  finely  crenated. 

Basis  thin,  either  quite  solid,  that  is,  not  permeated  by  pores,  but  only 
furrowed  in  lines  radiating  from  the  centre,  or  permeated  by  pores 
towards  the  circumference,  the  pores  being  of  very  small  diameter ; — 
so  that  we  here  have  an  important  character  variable  within  the  limits 
of  the  same  species.  Base  flat,  and  this  holds  good,  as  remarked  by 
Spengler,  even  when  the  specimens  are  attached  to  cylindrical  pieces  of 
wood. 
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•  *         • 

AntmaFa  body  unknown. 

Affinities. — In  the  basis  being  sometimes  permeated  towards  the 
dreumference  by  pores,  and  by  the  colouring  (the  other  species  in  this 
and  the  next  section  being  dirty  white),  B.  patellaria  has  almost  as 
strong  a  claim  to  be  ranked  in  the  last  as  in  the  present  section :  in 
the  rounded  summits  of  the  radii,  aod  in  the  state  of  the  basis,  it^ 
perhaps,  shows  more  affinity  to  B,  improvisus  than  to  any  other 
species;  it  is,  however,  almost  equally  allied  to  B, glandula. 


27.  Balanus  crenatus.     PI.  6,  fig.  6  a — 6y. 

B.  CEENATUS.    Bruffuiere,    Encyclop.  Method,  (des  Vers)  1789. 
Lepas  fouacea,  var,  a.  Spengler.    Skrifter  af  Naturhiat.  Selskabet, 

b.  i,  1790. 

—      BOBBAUS.    Donovan.    British  Shells,  PL  160  (1802-1804). 

B.  BUGOSUS.    Fulteney  (?)    Catalogue  of  Shells  of  Dorsetshire,  1799. 

—  Monioffu  (?)    Test.  Brit.  1803. 

—  Oould  (!)    Report  on  Invertebrata  of  Massachussetts 

(1841),  fig.  10. 
B.  GLACIALIS  (?)    /.  E,  Gray.    Suppl.  Parry's  Voyage,  1819. 
B.  ELONGATUS  (1),  CLAVATU8  (!),  Auctorum  variorum. 

Shell  white :  radii  with  their  oblique  summits  rough  and 
straight.  Scutum  mthout  an  adductor  ridge :  tergum  with 
the  spur  rounded. 

Bab. — Great  Britain,  ScandiDavia,  Arctic  Regions  as  far  as  Lancaster  Sound, 
in74*'48'N.  (Mr  Sutherland);  Behring*8  Straits  (Captain  Kellett) ;  United 
States ;  Mediterranean ;  West  Indies,  (Mus.  Brit.) ;  Cape  of  Good  Hope,  (Mus. 
Krauss).  Generally  attached  to  shells  and  Crustacea  in  deep  water ;  sometimes 
to  ships*  bottoms.    Very  common. 

Fossil  in  glacial  deposits  of  Scandinavia  and  Canada,  Mus.  Lyell ;  in  the 
inammaHferous,  and  Red,  and  Coralline  Crags,  Mus.  S.  Wood,  J.  de  C.  Sowerby, 
Bowerbank ;  Miocene  formation,  Germany,  Mus.  Erantz. 

I  find,  in  most  collections,  this  species  confounded  with 
B.  balanoides ;  I  have  even  seen  the  two  species,  placed  by 
Leach,  on  the  same  tablet  in  the  British  Museum :  B.  ba- 
lanoides is,  moreover,  generally  confounded  with  Chtha- 
malus  stellatus ;  nor  has  anyone  hitherto  separated  the  pre- 
sent species  from  B.  improvisus.  On  the  other  hand,  trifling 
varieties,  both  of  B.  balanoides  and  B.  crenatus^  have  com- 
monly been  considered  as  specifically  distinct.     From  these 
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facts  it  will  be  seen  in  what  confusion  our  commonest  British 
species  of  Balanus  have  been  left.  After  due  deliberation, 
I  have  little  doubt  that  this  is  the  B.  cretintus  of  Bruguiere, 
and  probably  the  B.  rugo^m  of  Montagu,  but  this  latter 
author  omits  all  reference  to  the  really  important  diagnostic 
characters  between  this  species  and  B.  balanoidea.  The 
B.  crenatus  is  certainly  the  B.  rugomiB  of  Dr.  Aug.  Gould. 
In  various  collections,  I  find  specimens  of  B.  crenatus^ 
when  coming  from  the  arctic  regions,  called  B.  glacialis, 
arcticusj  and  borealis;  though  I  have  not  met  with  an 
authentic  specimen  of  the  B,  glacialis  of  Gray  (*Supp. 
Parry's  Voyage,'  1819,  p.  ccxlvi),  I  have  little  doubt  that 
it  would  prove  to  be  the  present  species. 

General  Appearance, — ^White,  usually  of  a  dirty  tint,  from  the  yel- 
lowish or  brownish  persistent  epidermis:  conical,  generally  (fig.  6 a) 
with  the  parietes  ragged  and  irregularly  folded  longitudinally;  but  some- 
times much  depressed  and  extremely  smooth  (66) ;  often  cylindrical  and 
very  rugged;  occasionally  club-shaped  (6c),  the  upper  part  being  much 
wider  than  the  lower :  specimens  in  this  latter  condition  sometimes 
haye  extremely  narrow  parietes,  like  mere  ribs,  and  wide  radii. 
The  orifice  in  the  cylindrical  varieties  is  often  most  deeply  toothed. 
The  radii  are  generally  narrow,  and  have  jagged  oblique  summits  ;  but 
not  infreqnendy  they  are  so  narrow  as  to  form  mere  linear  borders  to 
the  compartments.  The  orifice  is  rhomboidal,  passing  into  oval, 
either  very  deeply  or  very  slightly  toothed. 

Dimensions. — The  largest  British  specimen  which  I  have  seen  was 
only  *55  of  an  inch  in  basal  diameter :  specimens  from  Greenland  and 
the  northern  United  States  frequently  attain  a  diameter  of  three- 
quarters  of  an  inch,  and  I  have  seen  one  single  somewhat  distorted 
specimen  actually  1*6  of  an  inch  in  basal  diameter.  The  specimens 
from  the  glacial  deposits  of  Uddevalla  and  Canada  appear,  on  an 
average,  to  attain  as  large  or  larger  dimensions  than  those  from  the 
United  States :  on  the  other  hand,  the  specimens  from  the  mammali- 
ferous  and  Red  Crag  are  smaller,  the  largest  being  only  *35  in  basal  dia- 
meter. When  individuals  have  grown  crowded  together,  their  length 
is  often  twice,  and  even  occasionally  thrice,  as  great  as  their  greatest 
diameter;  thus  I  have  seen  a  Greenland  specimen  1*6  of  an  inch  in 
length,  and  only  *75  in  diameter.  In  the  British  Museum  there  are  some 
arctic  specimens,  one  and  a  half  inch  in  length,  only  half  an  inch  in 
diameter  at  the  summit  (fig.  6  c),  thence  tapering  downwards  to  a 
blunt  point. 

Scuta ;  the  lines  of  growth  are  but  little  prominent :  the  surface  is 
generally  covered  by  disintegrating  membrane.  The  upper  ends  are 
usually  a  little  refiexed,  so  that  the  tips  project  freely  as  small  flattened 
points.  Internally,  the  articular  ridge  is  highly  prominent  and  some- 
what refiexed :  there  is  no  adductor  ridge,  but  a  very  distinct  impres- 
sion for  the  adductor  muscle :  the  depression  for  the  lateral  depressor 
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tnusete  is  skuall,  but  variable.  The  terga  are  ratber  small :  the  spur  is 
short,  and  placed  at  rather  less  than  its  own  width  from  the  basi- 
Bcutal  angle;  the  basal  margin  slopes  a  little  towards  the  spar,  of 
which  the  lower  end  is  ronnded  or  bluntly  pointed  in  a  variable  degree. 
There  is  no  longitudinal  furrow,  hardly  even  a  depression.  Internally, 
the  articular  ridge  is  very  prominent  in  the  upper  part ;  the  crests  foi^ 
Uie  tergal  depressores  are  well  developed,  but  variable. 

Comparfmenf^.-^The  internal  carinfd  margin  of  each  compartment, 
from  the  sheath  to  the  basis,  generally,  but  not  invariably,  projects  a 
little  inwards  beyond  the  general  internal  surface  of  the  shell,  in  a 
manner  not  common  with  the  other  species  of  the  genus :  the  basal 
edge  of  this  projecting  margin  rests  on  the  calcareous  basis,  and  is  cre- 
nated  like  the  basal  edges  of  the  longitudinal  parietal  septa.  The 
whole  internal  surface  of  the  shell  is  ribbed,  but  the  ribs  are  not  very 
prominent.  The  parietal  tubes  are  large,  and  are  crossed  in  the  upper 
part)  and  often  low  down,  by  transverse  thin  septa :  the  longitudinal 
parietal  septa  are  only  slightly  denticulated  at  their  bases;  occasionally 
they  divide  at  the  basis  close  to  the  outer  lamina  of  the  parietes, 
making  some  short  outer  subordinate  pores.  In  the  circular  furrow 
beneath  the  lower  edge  of  the  sheath,  there  are  sometimes  little  ridges, 
dividing  it  into  small  cells :  sometimes,  however,  this  furrow  is  filled 
op  by  irregular  knobs  of  calcareous  matter.  The  radii  are  always 
rather  narrow,  and  often  they  form  mere  linear  ribbons  of  nearly  uni- 
form width  along  the  edges  of  the  compartments.  Their  summits  or 
edges  are  always  more  or  less  irregular  and  jagged :  they  form  an 
angle  with  the  horizon  of  generally  above  40^.  Their  septa  are  fine, 
and  barely  or  not  at  all  denticulated.  The  alse  have  oblique  summits: 
their  suteral  edges  are  rather  thick  and  distinctly  crenated.  Bans 
flat,  calcareous,  very  thin,  with  the  surface  slightly  marked  by  ra- 
diating farrows,  which  furrows  answer  to  the  radiating  pores  that  occur 
in  the  bases  of  most  species.  In  a  club-shaped  arctic  specimen,  one 
inch  and  a  half  in  length,  the  summit  being  half  an  inch  and  the  base 
only  one  fifth  of  an  inch  in  diameter,  the  basis  was  stUl  calcareous, 
thick)  and  not  permeated  by  pores. 

Mouth:  labmm  with  six  teeth:  mandibles  with  the  fourth  tooth 
minute  or  rudimentary,  and  the  fifth  generillly  confluent  with  the  infe- 
rior angle.  Maxillae  with  generally,  but  not  invariably,  a  small  notch 
under  the  upper  pair  of  great  spines.  Cirri,  first  pair  with  the  rami 
very  unequal  in  length,  one  ramus  being  nearly  twice  the  length  of  the 
other ;  in  a  large  specimen  having  a  cylindrical  shell  the  proportional 
numbers  of  the  segments  in  the  two  rami  of  the  first  cirrus  were  ten  to 
twenty-three ;  in  a  small  conical  specimen  the  numbers  were  only  eight 
to  thirteen.  The  second  cirrus  has  only  two  or  three  more  segments  than 
the  shorter  ramus  of  the  first  pair:  the  third  cirrus  has  one  or  two  more 
segments  than  the  second ;  but  it  is  nevertheless  decidedly  longer  than 
the  second.  On  the  dorsal  surfaces  of  both  segments  of  the  pedicel  of 
the  third  cirrus,  there  is  a  tuft  of  fine  spines.  The  segments  of  these 
three  pairs  of  cirri  are  not  much  protuberant  in  front.  The  segments 
of  the  posterior  cirri  have,  each,  four,  or  five,  or  six  pairs  of  spines. 
Penis,  with  a  straight,  sharp,  short  point  on  the  dorsal  basis. 
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Banff e,  habits^  ^c, — I  hare  received  specimena  from  all  parts  of  the 
coast  of  Great  Britain  and  Ireland,  generally  attached  to  orustacea  and 
moUuftca,  and  never  hitherto  from  rocks  uncovered  by  the  tide.  This 
species  is  also  attached  to  floating  timber,  sticks,  faci,  and  occasionally 
to  pebbles  at  the  bottom  of  the  sea.  Mr.  Thompson  has  sent  me  spe- 
cimens from  twenty-five  fathoms  depth  in  Belfast  Bay:  others  on  a 
Pinna  from  about  fifty  fathoms  on  the  coast  of  Antrim ;  others  from 
between  three  and  six  fathoms  attached  to  Laminaria  digitata:  there 
is  a  specimen  in  Mr.  Jeffireys'  collection  marked  forty-five  fathoms.  It 
is  often  associated,  both  on  the  coasts  of  America  and  Britain,  with  B. 
porcatus,  and  though  these  species  are  so  distinct,  yet  when  both  have 
their  surfaces  similarly  affected  by  being  attached,  as  is  often  the  case, 
to  large  Pectens,  it  is  not  at  first  easy,  by  external  characters;  to  dis* 
tinguish  them,  except  by  close  inspection  of  the  terga,  which  in  B. 
porcatus  are  beaked  and  purple.  The  B,  crenatus  is  sometimes 
associated  in  deep  water  with  B.  Hameri,  At  Ramsgate,  in  Kent,  I 
saw  a  rudder  of  a  ship,  in  which  the  two  or  three  upper  feet  were 
thickly  coated  with  B.  balanoides,  and  the  two  or  three  lower  feet 
with  j^.  erenatus  and  improvUus  mingled,  together  with  a  few  of  B.  beh 
lanoides :  occasionally  vessels  are  thickly  incrusted  with  this  species, 
but  I  have  never  seen  an  instance  of  its  concurrence  with  B,  tintinnabu'- 
turn  and  amphitrite — the  commonest  species  on  ships  coming  from  the 
south.  I  have  seen  specimens  from  Greenland,  Baffin's  Bay,  the  coast 
of  Labrador,  and  other  specimens  marked  simply,  ''Arctic  regions," 
and,  again,  others  from  the  shores  of  Maine  and  Massachussetts. 
The  arctic  specimens,  and  those  from  the  northern  United  States,  are 
larger  than  the  British.  I  have  seen  one  single  minute  specimen  on  a 
crab,  marked  as  having  come  from  the  Mediterranean.  In  the  British 
Museum,  amongst  some  specimens  oi  B.  ebumeus,  ticketed  as  haviog 
been  sent  from  Jamaica,  there  was  a  small  group  of  specimens,  differing 
in  no  one  essential  respect  from  the  common  varieties  of  B.  erenatus : 
at  first  I  concluded  that  this  was  an  erroneous  habitat,  and  that  the 
specimens  had  really  come  from  the  United  States,  where  B.  ebumeus, 
is  found  as  well  as  in  the  West  Indies:  for  it  appeared  to  me 
exceedingly  improbable  that  an  animal  which  can  exist  in  lat.  75°  N. 
should  inhabit  the  hot  shores  of  Jamaica :  but  subsequently  I  have  re- 
ceived a  specimen  from  Prof.  Krauss,  collected  by  himself  in  Algoa 
Bay,  which  is  perfectly  characterised,  and  even  has  the  little  cells  in 
the  furrow  under  the  sheath :  so  that  I  am  compelled  to  admit  this 
enormous  range  and  cabability  of  resisting  the  most  extreme  climates. 
That  this  species  should  live  in  the  tropical  seas  is  the  more  surprising, 
as  the  large  size  of  the  specimens  in  the  northern  seas  and  in  the  glaciid 
deposits,  might  fairlv  have  been  supposed  to  have  indicated  special 
adaptation  for  a  cold  climate.  The  great  geographical  range  of  this 
species  accords  with  its  range  in  time  from  the  present  day  to  the  Co- 
ralline Crag  period. 

The  specimens  from  the  glacial  deposits  which  I  have  examined, 
chiefly  in  Sir  C.  Lyeirs  collection,  are  very  fine  and  large ;  they  are 
often  associated,  like  the  now  living  individuals,  with  B.  porcatus  and 
Ilamen:  they  come  from  the  well-known  formation  of  Uddevalla  and 
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-from  Canada.  There  are  well-characteriaed  specimens  in  the  mamma- 
liferous  Crag,  at  Bramerton  and  near  Norwich,  in  Sir  C.  Lyell's  col- 
lection, and  from  Sutton  and  other  places  in  the  Red  Crag  of  the 
eastern  shores  of  England:  these  specimens  are  decidedly  not  only 
smaller  than  the  glacial,  hat  than  the  recent  English  specimens ;  for 
the  largest  Crag  specimens  which  I  have  seen  had  a  hasal  diameter  of 
only  '3d  of  an  inch.  The  specimens  which  I  have  seen  from  the  Coral'^ 
'line  Crag,  and  some  others  sent  me  by  Rrantz  from  the  miocence  for- 
mation of  Flonheim  bei  Abzei,  in  Germany,  had  not  their  opercular 
valves,  yet  I  cannot  doubt,  considering  how  few  species  there  are  in  the 
present  section  of  the  genus,  that  I  have  rightly  identified  them. 

Diagnosis. — Under  the  head  of  B,  balanoides  I  shall  make  a  few  re- 
marks on  the  diagnosis  between  that  and  the  present  species;  as  B,  tm- 
pronisus  is  found  on  the  British  shores,  sometimes  mingled  with  B, 
erenatus,  I  may  observe  that,  externally,  the  only  difierence  consists  in 
the  edges  of  Uie  radii  in  B.  impravisus  being  much  smoother  and 
rounded,  and  in  the  whole  shell  being  less  rugged.  Internally,  in  B, 
itnpravisus  the  porose  basis,  the  presence  of  an  adductor  ridge  on  the 
under  side  of  the  scutum,  the  graduated  teeth  on  each  side  of  the  central 
notch  in  the  labrum,  and  the  little  inequality  in  length  of  the  rami  of 
the  first  pair  of  cirri,  are  clearly  and  amply  diagnostic. 


28.  Balanus  glandula.     PI.  7,  fig.  la,  Id. 

Shell  white ;  parietea  vnth  the  internal  lamina  generally 
strongly  ribbed  longitudinally,  toith  the  pores  imperfect 
and  smaUy  sometimes  in  part  absent;  radii  narrow,  toith 
their  suinmits  rounded.  Scutum  with  an  adductor  ridge; 
tergum  with  the  spur  truncated  and  rounded. 

Habitai, — California,  Mus.  Cuming,  Aug.  Gould ;  attached  to  shells  and 
wood,  together  with  B.  uubiltu.  Southern  Pacific  ocean,  attached  ioPollieipes 
polyment9^  Mus.  Brit. 

General  Appearance. — Shell  steeply  conical,  or  cylindrical  and 
elongated;  dirty  white;  walls  rugged,  longitudinally  folded;  radii 
narrow,  with  their  summits  very  oblique  and  rounded ;  orifice  toothed. 
Basal  diameter  of  largest  specimen  half  an  inch. 

Scutum,  resembling  externally  that  of  B.  erenatus ;  rather  broad, 
surface  smooth ;  articular  ridge  very  prominent,  and  articular  furrow 
very  wide ;  hence,  when  the  summits  of  the  opercular  valves  are  worn 
down,  the  two  scuta  together  form  a  square  projection  indenting  the 
two  terga,  as  in  B.  balanoides.  Internally,  there  is  a  small  adductor 
ridge,  on  the  lower  side  of  which  there  is  a  pit,  as  if  for  a  muscle.  The 
depression  for  the  lateral  depressor  muscle  is  small,  but  variable. 
Tergum  without  any  longitudinal  furrow,  and  hardly  a  depression :  spur 
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broad,  with  its  lower  end  traneated  and  rounded  {  internally)  articahff 
ridge  very  prominent;  ereete  for  the  depresaores  well  deyeloped. 

Oompartmenis  .-—The  internal  aarface  of  the  parietes  ia  amooth  in 
the  upper  part  beneath  the  aheath,  bat  eenerally  yery  atrongly  ribbed 
in  the  lower  part,  the  riba  being  plainly  denticulated  at  their  baaea ;  in 
other  apecimenay  the  riba  are  very  email,  and  even  in  parta  quite 
obaolete.  The  parietal  porea  are  abort  and  imperfect,  sometimea  reduced 
to  an  extremely  minute  aise,  to  be  detectea  only  when  the  walla  are 
broken  acroaa  near  the  baaal  edge,  and  most  carefully  examined ;  occa- 
aionally  not  even  a  trace  of  a  pore  exists.  Hence  in  this  reapect, 
this  speciea  offera  a  singular  caae  of  variation.  The  radii  are  narrow, 
and  of  nearly  the  same  width  from  top  to  bottom ;  their  very  oblique 
8ummita»  when  well  preserved,  are  amooth  and  rounded ;  their  sutural 
edgea  are  ribbed  ^r  crenated  with  extremely  fine,  smooth  aepta ;  the 
recipient  furrow  ia  plainly  marked  by  theae  septa.  The  autural  edgea 
of  the  alee  are  crenated ;  their  aummita  are  lesa  oblique  than  those  of 
the  radii. 

Basis,  thin,  finely  furrowed  in  linea  radiating  firom  the  centre; 
margin  sometimes  deeply  sinuous. 

Mauih :  labrum  with  the  central  notch  rather  widely  open,  with  four 
teeth  on  each  side  of  it :  palpi  with  very  abort  spinea  along  their  inner 
margins :  mandibles  with  the  fourth  and  fifth  teeth  forming  mere  knobs : 
maxiilee  small,  with  a  mere  trace  of  a  notch  under  the  two  great  upper 
spines.  Cirri  ;  first  pair  with  the  rami  unequal  by  three  or  four  seg* 
ments,  the  longer  ramus  being  only  one  quarter  of  its  own  length 
longer  than  the  other  ramus.  Second  pair  short,  with  the  segments 
(and  those  of  the  shorter  ramus  of  first  pair)  somewhat  protuberant. 
Third  pair  with  the  rami  one  third  longer  than  those  of  the  second 
pair.  Sixth  pair  with  the  upper  segments  elongated,  Imd  bearing  aix 
or  seven  pairs  of  spines.  « 

Affinitiea. — This  species  in  general  appearance  closely  approaches 
B.  crenatus  and  balanoides,  and  it  is  related  to  them  in  many  essential 
parts,  such  as  in  the  opercular  valves.  It  agrees  with  B,  halanoidest 
and  difiers  from  B.  crenatui,  in  the  smallness  and  imperfection  of  the 
parietal  pores,  and  in  the  radii  having  rounded  summits;  it  agrees 
with  B.  crenatus  in  the  structure  of  its  basis,  and  in  the  prominent 
longitudinal  ribs  on  the  internal  surface  of  the  parietea,  and  difiera 
from  that  species  in  the  spur  of  the  tergum  being  squarer,  and  in  the 
scatum  having  an  adductor  ridge. 

Banff e* — From  the  appearance  of  the  Califomian  specimens,  I  suspect 
that  they  had  adhered  to  tidal  shells  and  to  wood.  The  specimens  in  the 
British  Museum,  adhering  to  PoUicipes  pclymeruSf  consist  of  two  lota, 
one  of  unknown  origin,  and  the  other  certainly  brought  from  the 
southern  half  of  the  Pacific  Ocean  by  Sir  James  Ross:  it  deserves 
notice,  that  the  PoUieipes  polymenu,  the  supporting  object,  rangea 
from  California  to  the  aouthern  Padfic  Ocean. 
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Section  s. 
Bads  membranous. 


29.  BaLANUS  BALAN01DE8.     PL  7,  fig.  2  a — 2  d. 

Lepas  balakoides.    Zmm.  Paona  Saecica,  1746,  et  Sjst.  Natnne, 

1767. 

—  —  0.  Frabicius,  Fauna  Groen.,  p.  424, 1780. 

—  —  ZT  CLATATUS.    MwUogu  CI).   Test.  Brit.,  1803. 
BaxiAHTJS  vuiGABis1[P)    Da  Casta.    Hist.   Nat.  Teatacea,  PI.  17, 

^f^.  7,  1778. 
--     OYULARis  £T  BLQNOATUB.    ^1^.  ChM  (!).  Koport,  Inverto- 

brata  of  Massachuasetts,  figs. 
7  and  8,  (1841). 

—        FUNCTATUS,    OTLINDBIOVS,    XLOMGATUS,     FI8TULOSU8    CLA- 

YATtTS.  Auetorum  variorum,  Sed  non  B.  punctatos, 
Bmgui^e,  Encyclop.  Method.,  et  non  B.  punctatns, 
Montagu^  Test.  Brit. 

Parietea  either  solid,  or  cancellated^  or  rarely  formed  by 
a  single  row  of  pores.  Tergum^  mth  the  spur  bluntly  or 
sharply  pointed. 

Far.  (a)  with  the  parietea  permeated  by  tubet;  spur  of  tergum 
sharply  pointed  ;  segments  in  the  posterior  pairs  qf  cirri,  bearing  from 
eight  to  ten  pairs  of  spines. 

Habitat. — Great  Britain,  Prance,  Norwaj,  Shetland  Islands ;  Greenland,  ac- 
cording to  0.  Pabricius;  North  America,  in  lat.  66*  34'  N. ;  Labrador;  Nora 
Scotia ;  Massachnssetts,  Delaware.  Extremely  common,  attached  to  rodES, 
shells,  and  wood,  within  the  tidal  limits. 

I  have  no  doubt  that  the  present  species  is  the  Lepas 
balanoides  of  Linnaeus;  though  O.  Fabricius  is  the  only 
author  who  gives,  in  his  ^'  Fauna  Groenlandica/'  a  sufficient 
description  for  the  species  to  be  recognised  with  certainty. 
I  believe  this  also  is  the  B.  balanoides  of  Bruguiere,  though 
he  is  in  error,  as  far  as  my  experience  goes,  in  stating  that 
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the  basis  is  ever  calcareous.  I  have  little  doubt,  also,  that 
this  is  the  B.  vulgaris  of  Da  Costa.  The  B.  baJanoides,  in 
its  corroded  and  therefore  punctured  state,  is  certainly  the 
B.  punctatus  of  most  British  collections ;  but  I  do  not  be- 
lieve it  is  the  B.  punctatus  of  Montagu,  which  I  have 
scarcely  any  doubt  is  the  Chthamalua  stellatus,  so  often 
found  in  the  southern  shores  of  England,  and  even  in  some 
of  the  best  arranged  collections,  mingled  with  our  present 
species. 

General  Appearance, — ^The  shell,  in  middle-sized  and  old  specimens, 
is  almost  invariably  folded  longitudinally  and  irregularly ;  it  is  either 
dirtv  white  or  very  often  pale  brown,  and  punctured  from  the  outer 
lamina  having  been  corroded,  to  which  action  it  is  extremely  subject. 
In  very  young  specimens,  the  surface  is  usually  quite  white  and  smooth. 
The  shell  is  sometimes  much  depressed ;  generally  conical,  but  when 
Isrowded  together,  cylindrical  or  club-shaped,  one  specimen  being  even 
more  than  five-and-a-half  times  as  long  as  wide.  In  Mr.  Jeffreys'  col- 
lection there  is  a  specimen  2*5  of  an  inch  long,  *45  in  diameter  at  the 
summit,  only  '2  in  the  middle,  and  rather  more  than  *2  near  the  base. 
Another  specimen  was  1*8  in  length,  its  greatest  diameter  being  '35 
of  an  inch  at  the  summit.  On  the  other  hand,  I  have  seen  a  very 
depressed  variety,  with  deeply  folded  walls,  in  Mr.  Thompson's  collec- 
tion from  near  Dublin,  which  was  no  less  than  four  times  as  wide  as 
high ;  so  that  the  difference  in  proportion  of  height  and  greatest  width, 
in  the  two  extreme  specimens,  was  nearly  as  10  to  1.  Occasionally, 
from  some  unknown  cause,  isolated  specimens  become  cylindrical.  The 
orifice  of  the  shell,  in  the  much  elongated  specimens,  is  generally 
deeply  toothed.  The  radii  are  always  narrow,  sometimes  extremely 
narrow,  and  have  their  summits  smooth  and  rounded. 

English  specimens  do  not  usually  attain  half  an  inch  in  basal 
diameter ;  I  have,  however,  seen  one  from  near  Yarmouth  *9  of  an  inch 
in  diameter.  Specimens  from  Massachussetts  seem  rather  larger  than 
the  average  size  of  British  specimens,  many  being  * 6  of  an  inch,  and 
one  specimen  a  whole  inch  in  basal  diameter. 

The  opercular  valves  so  closely  resemble  those  of  B.  crenahu,  that 
the  description  is  necessarily  comparative ;  in  some  cases  they  could 
hardly  be  discriminated ;  generally,  owing  to  the  disintegration  to  which 
this  species  is  subject,  the  tips  of  the  scuta  are  worn  off,  and  hence  the 
articular  ridges  together  form  (PI.  7,  fig*  2  a)  a  square  projection, 
indenting  the  two  terga ;  but  I  have  examined  young  specimens  and 
others  when  not  disintegrated,  in  which  the  opercular  valves,  viewed 
externally,  presented  no  difference  whatever  from  those  of  B.  erenatus. 
The  ecuta,  however,  are,  I  think,  generally  rather  thicker,  with  the 
growth-ridges  more  prominent,  and  with  tlie  tips  certainly  less  re- 
flexed  than  is  usual  with  B.  crenatus.  Internally,  the  articular  ridge  is 
rather  less  prominent :  there  is  no  distinct  adductor  ridge.  The  terga 
are  often  rather  narrower  in  proportion,  and  this  especially  holds  good 
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in  the  elongated  varieties;  in  these  latter,  there  is  Occasionally  a  mo* 
derately  deep  longitudinal  furrow  :  the  spur  is  often  exactly  the  same 
shape  as  in  B.  crenatus^  but  it  is  apt  to  be  rather  longer  (PI.  7,  fig.  2  c) 
and  more  pointed :  in  var.  (a)  it  is  pointed  (fig.  2  (/  )  in  a  very  remark* 
able  manner.  Internally,  the  articular  ridge  is  decidedly  more  pro- 
minent than  in  B.  crenatua  ;  the  crests  for  the  tergal  depressor  muscles 
are  either  well  developed  or  almost  absent.  From  this  description  it  will 
be  seen,  how  singularly  the  opercular  valves  of  the  common  varieties  of 
these  two  species  resemble  each  other.  I  may  mention  that  in  some 
of  the  much  elongated  specimens,  the  muscles  going  to  the  opercular 
valves  partially  lose  their  transverse  striffi,  and  become  ligamentous. 

The  Parietea  are  either  quite  solid,  or  more  commonly  are  permeated 
by  minute  pores,  or  by  small  irregular  square  tubes  (PL  7,  fig.  2  6), 
which  only  run  up  each  successive  zone  of  growth,  for  very  short  dis- 
tances, giving  to  the  shell  a  cancellated  structure,  which  from  corrosion  is 
often  externally  visible.  In  the  rather  rare  variety  (a)  the  parietes  are 
permeated  by  regular  tubes,  extending  up  to  the  apices  of  the  compart- 
ments, but  crossed  by  transverse  septa.  The  longitudinal  septa,  when 
such  can  be  said  to  occur,  in  no  case  are  denticulated  at  their  bases. 
The  interna]  surface  of  the  parietes  is  either  quite  smooth  or  is  tra- 
versed (PI.  7t  fig.  2  b)  by  very  slight  anastomosing  ridges,  but  never/ 
even  in  var,  (a),  by  regular  longitudinal  ribs,  as  in  most  other  species. 
The  carinal  margin  of  each  compartment,  on  the  inside,  projects,  as  in 
B.  crenatus,  inwards,  beyond  the  general  surface  of  the  shell,  and  run- 
ning down,  rests  on  the  basal  membrane.  The  lower  edge  of  the 
sheath  is  rarely  hollow  beneath.  The  walls  are  lined  by  purplish,  or 
pale  brown,  or  sometimes  by  almost  black  corium ;  numerous  tubuli 
penetrate  the  under  sides  of  the  walls  and  opercular  valves ;  and  it  is 
the  intersection  of  these  tubuli  that  gives  the  punctured  appearance 
to  the  often  corroded  surface  of  the  shell.  The  radii  are  narrow,, 
generally  very  narrow ;  they  have  their  upper  and  outer  margins,  as 
seen  externally,  very  oblique,  rounded  and  (when  well  preserved) 
smooth;  their  sutural  edges  are  either  quite  smooth,  or  sometimes 
just  perceptibly  pitted,  like  the  basal  margin  of  the  walls,  or  occa- 
sionally furnished  with  globular  or  arborescent  little  ridges.  The 
al€e  are  also  very  oblique,  but  to  a  variable  degree,  sometimes  only, 
slightly  oblique :  their  sutural  edges  are  either  smooth  or  obscurely 
crenated.  Basis,  membranous ;  in  some  much  elongated  specimens, 
during  continued  growth,  the  basal  edges  of  the  compartments  approach 
each  other  so  closely  as  almost  to  touch,  so  that  the  whole  shell  be- 
comes pointed  at  the  bottom ;  but  on  careful  inspection  I  have  never 
failed  to  find,  even  in. the  most  pointed  specimens,  a  minute  basal 
membrane;  in  other  much  elongated  varieties,  in  which  the  shell  has> 
apparently  become  too  large  for  the  animal's  body,  the  basal  mem- 
brane, instead  of  being  flat,  becomes  drawn  up  deeply  inwards,  so  as  to 
touch  the  surface  of  attachment  only  close  round  the  basal  edges  of 
the  shell. 

Mouth :  labrum  witb  the  teeth  on  each  side  of  the  central  notch, 
unusually  variable  in  number ;  I  have  seen  specimens  with  only  two 
on  each  side,  with  four  on  each  side,  with  five  on  one  side  and  four  on 
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the  other,  with  five  on  one  aide  and  none  on  the  other,  and  with  aix  on 
both  sides;  hence  the  total  number  ranges  from  four  to  twelve.  Man- 
diblest  with  the  fourth  and  fifth  teeth  small,  or  quite  rudimentary. 
Maaullse,  with  scarcely  even  a  trace  of  a  notch  under  the  upper  pair  of 
•pines.  Cirri  J  first  pair,  with  one  ramus  one  third  or  one  fourth 
longer  than  the  other ;  in  one  specimen  the  number  of  segments  were 
nine  and  sixteen  in  the  two  rami :  second  and  third  cirri  short,  very 
nearly  equal  in  length,  having  in  the  just-mentioned  specimen  respee* 
lively  ten  and  eleven  segments ;  the  sixth  cirrus  in  this  same  specimen 
had  twenty-five  segments,  each  segment  being  about  as  long  as  broad,  and 
supporting  six  pairs  of  spinee.  In  the  singuUir  variety  (a)  the  pos^ 
tenor  cirri  are  more  elongated,  and  eadi  segment  supports  seven  or 
eight,  and  in  one  case  even  ten  pairs  of  s|Mnes  I  the  third  pair  is  also 
in^  this  variety  proportionally  rather  longer.  At  the  base  of  the  third 
pair  tiiere  is  a  tuft  of  fine  spines.  The  penis  has  not,  as  in  B.  erenattu, 
a  point  at  its  dorsal  basis.    The  branchiee  are  very  Httle  plicated. 

Of'  the  varieties  having  much  elongated,  club-shaped,  hour-glass 
shaped,  and  depressed  shells,  there  is  no  necessity  to  say  anything  in 
particular.  Wim  respect  to  the  remarkable  variety  (a),  I  at  first  named 
and  described  it  as  a  distinct  species :  I  have  received  two  lots,  both  from 
Nordi  America,  one  being  sent  me  by  Professor  Agassiz  from  Cape  Cod. 
These  agreed  in  having  the  parietes  permeated  by  regular  tubes ;  in 
having  the  spur  of  the  tergum  most  sharply  pointed ;  in  the  third  pair 
of  cirri  being  proportionally  longer  compared  with  the  second  pair ;  in 
the  sixth  pair  having  more  numerous  segments,  namely,  three  times  as 
many  as  in  the  third  pair ;  in  the  segments  of  the  posterior  cirri  being  more 
elongated,  and  especially  in  the  number  of  pairs  of  spines  on  each  segment 
— amounting  in  one  case  even  to  ten,  a  number  unparalleled  in  other 
cnrripedes.  It  may  naturally  be  asked  why  I  have  not  retained  so  well 
marked  a  form  as  a  distinct  species  ?  In  the  first  place,  I  found  the  most 
remarkable  character  in  var.  (a),  namely,  the  number  of  pairs  of  spines 
on  the  posterior  cirri  variable,  there  being  in  one  lot  seven  or  eight  pairs, 
and  in  the  other  lot  nine  or  ten  pairs  on  each  segment.  Secondly,  all  the 
characters  by  which  this  variety  differs  from  the  common  B.  balanoides^ 
are  those  which  are  variable  in  the  latter ;  this  is  especially  the  case  with 
tiie  structure  of  the  parietes,  and  in  a  lesser  degree  with  the  spur  of  the 
tergum.  Thirdly,  I  found  a  specimen  in  Mr.  Cuming's  collection,  from 
Sweden  (so  that  this  var.  (a)  is  not  confined  to  North  America),  in 
which  the  cirri  quite  resembled  those  of  the  American  specimens,  but 
the  spur  of  the  tergum  was  in  an  intermediate  condition  as  compared 
to  that  of  ordinary  varieties ;  and  the  parietal  tubes  were  of  unequal 
sizes,  and  scarcely  more  regular  than  sometimes  in  the  true  B.  halanoidea. 
And  lastly,  I  have  seen  specimens  from  Ayrshire,  with  the  parietes  per- 
meated by  regular  tubes,  but  with  the  tergum  in  an  intermediate  con- 
dition, and  with  the  segments  of  the  posterior  cirri  not  more  numerous 
or  more  elongated  than  in  B»  balanoides,  supporting  only  six  or  seven 
pairs  of  spines,  that  is  only  one  more  than  is  common  with  B.  balanoides; 
so  that  it  was  impossible  to  decide  whether  to  rank  the  Ayrshire 
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tpedmeo  under  var,  (a)  or  under  the  common  form»  bo  that  I  was 
compelled  to  gyre  up  var,  (a)  w  a  spccieB. 

Monstroui  indimduala,  with  the  male  organs  aborted :  Parante.-^ 
AmoDgat  Bome  Bpecimeo«>  chiefly  elongated  ones*  Bent  to  me  from 
Tenby,  in  South  WalcBi,  I  found  no  leas  than  seven  indiyiduals  irith 
apme  of  the  posterior  cirri  distorted,  unequal  on  the  opposite  sides» 
and.ia  an  almost  rudimentary  condition,  and  in  each  case  with  the  penis 
truncated,  without  any  muscle  entering  the  stump*  which  was  ab- 
BolnM/y  imperforate:  the  Tesiculse  seminales  were  much  shrunk; 
in  one  case  without  any  zoosperms;  in  another  case  with  headless 
soosperms  cohering  in  an  unusual  manner ;  hence  it  is  certain  that 
these  individuals  were  functionally  only  female,  and  could  not  impreg* 
nate  their  own  ova ;  yet  in  two  instances  the  ova  had  been  impregnated, 
no  doubt  by  neighbouring  perfect  individuals,  for  they  contained  well- 
developed  larvae*  Several  of  these  monstrous  individuals  were  infested 
by  one,  two,  or  three  curious  crustaceans,  which  have  been  described 
by  Mr.  6oodsir»*  as  the  male  of  theBalanus;  but  these  supposed  males 
are  fen^des,  and  were  distended  with  ova  containing  almost  mature  larvae; 
I  believe  that  they  are  the  females  of  the  unnamed  genus,  belonging  to 
the  family  of  loniens,  described  by  Mr.  Goodsir,  which  live  parasitic 
within  the  sack  (as  I  likewise  found)  of  the  same  individual  Balani. 

Diagnosis, — I  have  seen  several  specimens  of  this  species  and  of  B, 
erenatust  absolutely  undistinguishable  in  external  appearance.  I  may 
specify  one  of  B,  balanoides^  imbedded  in  an  alcyonidium,  and  one  of 
B.  erenatus,  imbedded  in  a  sponge,  and  therefore  neither  at  all  abraded* 
Generally,  the  tips  of  the  scuta  in  B.  erenatus  are  a  little  reflezed, 
whereas  in  B.  balanoides,  when  the  shell  has  been  at  all  disintegrated, 
the  tips  form  a  square  projection  locked  into  the  terga.  Bal,  erenatus 
never  assumes  the  punctured  appearance  so  common  in  B.  balanoides. 
Very  young  specimens  of  the  latter  can  be  distinguished  by  their  dead 
white  colour  and  smoothness.  The  edges  of  the  radii  are  almost  always 
smoother  than  in  B.  crenatuSf  and  they  are  never  so  wide  as  is  some- 
times the  case  with  B,  erenatus.  When  a  specimen  is  disarticulated, 
our  present  species  can  at  once  be  distinguished  from  B,  erenatus  (and 
from  B,  improoisus),  by  its  membranous  basis,  and  by  the  solid  or. 
cancellated  walls,  whi<;h  are  rarely  permeated  by  regular  tubes  or  norea; 
and  the  walls  when  porose  are  not  internally  ribbed.  I  ha7e  already 
pointed  out  the  few  very  trifling  points,  in  which  the  opercula  of  the 
two  species  differ.  The  mouth  and  cirri  offer  likewiBc  very  few  differ- 
ences: in  B,  balanoides  there  are  often  more  teeth  on  the  labrnm  than 
in  B.  erenatus;  the  rami  of  the  first  cirri  are  perhaps  here  rather 
less  unequal;  the  second  and  third  pairs  of  cirri  are  certainly  in 
moat  crises  more  equal  in  length ;  and  lastly,  the  segments  of  the  sixth 
cirri,  even  in  the  common  varieties,  bear,  in  equal-sized  specimens,  more 
pairs  of  spines  than  in  B,  erenatus.  We  shall  see  that  in  habits,  with 
regard  to  depth,  the  two  species  differ,  B,  balanoides  inhabiting  mueh 
ahallower  water  than  B,  erenatus. 

Range,  Habits,  ^e.-— This  species  is  extraordinarily  abundant  within 
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the  tidal  limits  round  the  shores  of  Great  Britain,  and  apparently  of 
the  northern  United  States.  Besides  numerous  specimens  sent  to  me 
from  very  many  English  localities,  the  late  Mr.  W.  Thompson,  of 
Belfast,  kindly  placed  in  my  hands  his  very  large  collection ;  from  these 
materials  it  appears  that  J?.,  balanoides  is  the  only  tidal  species  in  the 
northern  parts  of  our  island ;  hut  in  the  south  and  south-west,  it  is 
associated  with  the  Chthamalus  stellatus  and  Balanus  perforatus,  I 
douht  whether  this  species  ever  lives  below  the  lowest  tides ;  the  case 
of  a  few  specimens  being  mingled  with  B.  impromms  and  crenatus, 
(mentioned  under  the  latter  species,)  at  the  bottom  of  a  rudder  of  a  small 
vessel,  about  six  feet  deep,  is  hardly  an  exception,  for  the  water  would 
there  be  troubled  and  aerated  almost  as  in  a  breaker ;  and  on  this  very 
rudder  the  upper  two  or  three  feet  were  coated  exclusively  by  the  B. 
balanoides.  This  species  lives  on  rocks  at  both  the  uppermost  and 
lowest  limit  of  the  tides ;  I  am  informed  by  Mr.  Thompson,  that  he 
has  seen  specimens  attached  to  a  spot  not  covered  by  water  during 
neap-tides.  As  a  proof  of  its  tenacity  of  life,  Mr.  Thompson  informs 
me  that  he  accidentally  kept  some  specimens  in  a  box,  in  a  warm  sit- 
ting-room, and  found  them  alive  seven  days  afterwards.  This  same 
most  accurate  observer  finds,  however,  that  B,  balanoides  is  very 
susceptible  to  brackish  water;  he  says,  "  that  having  kept  some  speci- 
mens alive  for  a  week  in  excellent  health,  the  water  being  changed  once 
in  thirty-six  hours,  they  were  one  day  killed  instantly  by  some  water, 
though  brought  from  the  same  part  of  the  estuary  as  usual,  having 
been  rendered  brackish  by  much  rain  having  lately  fallen."  I  may 
recall  the  fact,  that  B.  improvisus  lives  daily  for  hours  in  absolutely 
fresh  running  water. 

The  B.  balanoides  lives  attached,  often  continuously  coating  many 
square  feet  of  the  surface,  to  rocks,  pebbles,  wooden-piers,  littoral 
shells  and  ulvae.  The  most  northern  point  whence  I  have  received 
specimens,  is  in  lat.  66°  34'  in  North  America,  collected  by  Mr.  Suther- 
land ;  and  the  most  southern  point  is  Delaware  Bay,  in  the  United 
States,  in  lat.  39° ;  I  do  not  believe  that  this  species  extends  into  the 
Mediterranean,  for  Ranzani  (Mem.  di  Storia  Nat.),  who  particularly 
attended  to  the  nature  of  the  basis,  was  not  acquainted  with  any 
Balanus  having  a  membranous  basis;  and  Foli  (Test.  Ut.  Sicilies,) 
describes  only  two  species  thus  characterised,  and  these  are  manifestly 
Chthamali. 

With  respect  to  the  rate  of  growth  of  this  species,  I  am 
indebted  to  Mr.  W.  Thompson  for  the  following  note : — 

"  Sept.  29,  1848. — I  examined  a  great  number  of  Balani,  in  reference 
to  the  growth  made  by  them  during  the  present  season,  and  found  it 
to  average  three  lines  in  diameter,  and  at  most  four  lines.  I  saw 
a  few  minute  specimens,  only  one  line  in  diameter,  showing  that  the 
species  continued  to  breed  until  lately :  these  latter  were  probably  not 
more  than  four  weeks  old.  The  young  of  the  present  year  are  plainly 
distinguished  from  the  older  ones,  by  their  pure  white  colour  and  fresk 
appearance.     Judging  from  the  size  of  this  year's  specimens,  and  of 
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the  older  ones  on  the  same  stones,  I  am  of  opinion  that  the  term  of  life 
of  the  species  is  two  years.  Of  the  older  shells,  which  I  examined  and 
found  living  in  the  spring,  nine  tenths  are  now  dead,  the  walls  only 
remaining,  the  opercidar  valves  having  heen  washed  away." 

Mr.  Thompson  goes  on  to  say,  that  the  individuals  which 
had,  on  July  3,  a  basal  diameter  of  from  two  and  a  half  to 
three  lines,  had  attained,  by  the  30th  of  September,  a  dia- 
meter of  four  and  a  half  lines,  this  being  here  the  maximum 
size  of  the  species. 


30.  Balanus  cariosus.     PI.  7,  fig.  3  a — 3  e. 

Lepas  cabiosa.    PalUii.    Nova  Acta  Acad.  Sclent.  Fetrop.  torn,  ii 

(1788),  p.  240,  Tab.  6,  fig.  24. 

Parietes  thicks  formed  by  several  roios  of  unequal-sized 
pores.  Tergum  narroiOy  mth  the  apex  beaked^  and  spur 
sharply  pointed. 

Hab, — Columbia  River,  west  coast  of  North  America,  Mus.  Brit,  and 
Cuming;  Behrinc  Straits  (Caot.  Kellett);  the  Kurile  Islands,  according  to 
Pallas.    Attached  to  shells,  ana  to  each  other  in  groups. 

General  Appearance, — Shell  ateeply  conical,  with  a  rather  small 
OYal  orifice ;  or  cylindrical,  with  a  large  rhomboidal  and  little  toothed 
orifice.  Colour  dirty  white.  Surface  either  Bimply  rugged,  or  more 
commonly  covered  by  numerous,  narrow,  extremely  prominent,  longi- 
tudinal plaits ;  from  the  manner  in  which  these  overlap  each  other,  the 
shell  almost  appears  as  if  thatched  with  straw.  The  upper  corroded 
part  of  the  shell  usually  exhibits  a  cancellated  and  finely  punctured 
surface.  The  radii  are  generally  very  narrow,  forming  towards  the 
base  of  the  shell  a  mere  narrow  ribbon  to  each  compartment,  and 
often  hardly  distinguishable ;  but  in  one  specimen  they  were  of  con- 
siderable width :  in  the  former  case,  the  alse  are  often  widely  exposed. 
The  largest  specimen  which  I  have  seen  was  1*5  of  an  inch  in  basal 
diameter,  but  Pallas  gives  2*2  as  the  measurement  of  a  specimen  from 
the  Kurile  Islands. 

The  opercular  valves  are  united  to  each  other  and  to  the  shell  by 
unusually  strong  memhrane ;  and  the  upper  parts  of  both  valves,  in  all 
the  specimens  seen  by  me,  have  been  much  disintegrated.  The  Scutum, 
in  old  specimens,  is  faintly  striated  longitudinally,  but  in  some  there  is 
hardly  a  trace  of  this :  the  occludent  margin  is  furnished  with  a  few 
large  kuobs,  not  corresponding  with  every  alternate  line  of  growth  (as 
is  usual  with  other  ftpecies),  but  with  every  fourth  or  fifth  line.  Inter- 
nally, the  articular  ridge  is  moderately  prominent  (in  young  specimens 
more  prominent)   and  reflexed.      The   adductor  ridge  is  sharp  and 
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prominent ;  in  the  upper  part  it  is  confluent  with  the  articular  ridge, 
but  in  young  specimenB  can  be  seen  to  be  distinct ;  in  the  lower  part  it 
borders  a  large  deep  cavity  for  the  lateral  depressor  muscle,  in  the 
middle  of  which  there  is  a  very  slight  longitudinal  ridge  ;  this  cavity 
sometimes  is  almost  closed  or  arched  over  in  its  upper  part.  In  one 
specimen,  the  basal  margin  of  the  scutum  was  deeply  hollowed  out  in 
the  middle.  The  Tergum  is  remarkably  narrow,  with  its  apex  produced 
into  a  triangular  beak,  hollow  within,  and  sometimes  faintly  tinged 
purple.  A  deep,  closed,  longitudinal  furrow  runs  down  the  valve.  The 
spur  is  long,  remarkably  narrow,  and  pointed.  Internally,  the  spur  is 
produced  up  the  valve  as  a  ridge :  the  inflected  scutal  margin,  and  the 
prominent  articular  ridge,  are  both  nearly  straight,  and  parallel  to  the 
spur.     The  crests  for  the  depressores  are  sharp  and  very  prominent. 

The  Parietes  are  very  thick  and  strong :  unlike  every  other  species  of 
the  genus,  they  consist  of  several  very  irregular  rows,  of  unequally  sized, 
round  or  angular  tubes  (3  b).  These  tubes  or  pores  are  generally  short, 
and  are  at  frequent  intervals  crossed  by  transverse  septa ;  they  often 
rather  deserve  to  be  called  cells  than  tubes.  New  tubes  are  formed 
along  the  inner  as  well  as  along  the  outer  lamina.  They  are  lined  by 
dusky  purple  corium.  The  internal  surface  of  the  parietes  is  smooth 
in  the  upper  part,  and  in  the  lower,  it  is  reticulated  by  slight,  irre- 
gularly branching  ridges.  The  carinal  internal  margin  of  each  com- 
partment projects  a  little,  as  in  the  case  of  B.  crenatus  and  halanoides. 
The  lower  edge  of  the  sheath  is  either  hollow  beneath,  or  is  united  to 
the  walls.  The  radii  in  one  specimen  were  broad,  with  slightly 
oblique,  jagged  summits ;  generally  they  are  extremely  narrow,  forming 
mere  ribbons  along  the  lower  edges  of  the  compartments,  barely  ex- 
tending up  as  high  as  the  sheath.  They  can  sometimes  hardly, 
or  not  at  all,  be  seen,  until  the  shell  is  disarticulated :  in  rather  young 
specimens  the  sutural  edge  is  sometimes  quite  smooth  ;  in  old  speci- 
mens the  lower  part  of  the  edge  has  coarse  arborescent  septa,  with  the 
interspaces  filled  up  solidly,  whilst  the  upper  part  is  smooth.  The 
alte  are  conspicuous  from  the  outside,  owing  to  the  little  development 
of  the  radii ;  but  owing  to  the  diametric  growth  not  having  been  great, 
the  part  added  during  such  growth  is  narrow  ;  the  summits  of  the  alee 
are  only  slightly  oblique :  the  sutural  edge  is  coarsely  crenated,  with 
the  teeth  denticulated  or  slightly  arborescent. 

Basis  membranous. 

Mouth :  labrum  with  only  four  very  minute  teeth :  mandibles  with 
four  teeth  ;  the  third  tooth  broader  than  the  first ;  the  fourth  small. 
Maxillae,  with  the  two  upper  spines  placed  on  a  slight  prominence, 
beneath  which  there  is  a  small  notch.  Cirri  of  a  very  dark  colour 
(much  injured)  :  the  segments  of  the  first,  second,  and  third  pairs  very 
broad  and  short,  protuberant  in  front,  and  moat  thickly  clothed  with 
spines ;  the  third  pair  is  very  little  longer  than  the  second  pair :  the 
sixth  pair  (in  a  large  specimen  above  one  inch  in  basal  diameter)  had 
the  segments  broader  than  long,  each  furnished  with  seven  pairs  of 
spines. 

Affinities. — This  species,  though  very  distinct,  evidently  comes  near 
to   B,  balanoides,   especially   to   var,  (a).     By  merely   doubling  or 
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trebliog  the  irregular  rows  of  short  tubes  in  the  wails  of  JB.  balanoides, 
vith  their  reticulated  inner  lamina  and  longitudinally  folded  outer 
lamina,  we  should  have  the  structure  exhibited  in  B.  cariostu.  We 
have  seen,  also,  that  in  var,  (a)  of  B.  balanoides,  the  spur  of  the 
Cergum  is  remarkably  sharp,  as  in  B»  eariosus.  This  species,  also,  in  a 
very  marked  manner  approaches  in  many  characters,  especially  in  the 
opercular  vaWes,  in  the  cirri,  and  to  a  certain  extent  in  the  shell  and 
basis,  to  B.  floseulua,  and  even  in  external  appearance  to  var.  sordidus 
of  the  latter ^an  inhabitant  of  the  opposite  extremity  of  the  continent, 
namely,  of  Tierra  del  Fuego.  Again,  the  tergum  to  a  certain  extent, 
and  the  scutum  in  a  singular  manner,  resemble  these  valves  in  B. 
nubilus,  showing  an  unequivocal  affinity  to  that  species.  With  respect 
to  the  most  remarkable  character  of  the  species,  namely,  the  several 
irregular  rows  of  tubes  or  pores  in  the  walls,  it  deserves  notice  that  in 
B.  crenatus,  which  is  certainly  closely  allied  to  B.  balanoidet,  the 
longitudinal  septa  sometimes  divide  near  the  outer  lamina,  thus  giving 
rise  to  a  few  additional  tubes.  Of  the  above  several  species,  to  which 
our  present  species  is  allied,  B.Jloaculus  stands  in  the  next  section,  and 
B,  nubilus  and  crtnatua  in  the  last :  hence  we  see  that  B.  eariomu 
has  singularly  divergent  affinities.  The  peculiar  structure  of  the 
parietes,  together  with  the  general  appearance  of  the  shell,  made  me  at 
the  first  moment  suppose  I  was  examining  a  Tetraclita  (or  Conia 
of  Leach) ;  hence,  also,  it  has  arisen,  that  Leptu  cariosa  of  Pallas 
has  often  been  quite  erroneously  given  as  a  synonym  of  Tetraclita 
poroaa. 


31.  Balanus  declivis.     PL  7,  fig.  4  a — 4rf. 

Parietes  solid;  rostrum  nearly  itvice  as  long  as  the  carina 
or  carinO'tateral  compartments,  hence  the  basis  is  oblique. 
Tergum  toith  the  spur  truncated,  half  as  wide  as  the  valve. 

Hab. — West  Indies;  Mas.  Brit. — Jamaica,  imbedded  in  a  sponge;  Mus. 
Cuming. 

This  is  a  remarkable  species;  when  first  seeing  it 
imbedded  in  numbers  in  a  sponge,  I  did  not  in  the  least 
doubt  but  that  it  was  an  Acasta :  on  examination,  however, 
it  is  found  to  have  a  membranous  basis,  and  therefore 
cannot  by  the  definition  enter  into  that  sub-genus,  to 
which,  however,  it  is  very  closely  allied.  It  differs  from 
other  sessile  cirripedes  very  remarkably  in  the  rostrum 
being  nearly  twice  as  long  as  the  carinal  compartments,  so 
that  the  basis  is  always  very  oblique,  or  placed  almost  on 
one  side ;  in  this  elongation  of  the  rostrum,  although  in  a 
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different  direction^  we  are  reminded  of  B.  calceolus  and  its 
allies;  and  these  latter  we  know  can  hardly  be  separated  from 
certain  species  of  Acasta.  Hence  the  position  of  our  pre- 
sent species  in  this  section,  is  not  natural ;  but  I  am  unable 
to  place  it  elsewhere,  without  breaking  down  every  de- 
finition :  it  should  stand  somewhat  isolated,  on  one  side  of 
a  line  of  affinity  connecting  Balanm  calceoltes  and  navicula 
with  Acasta  purpurata. 

General  Appearance. — ^The  shell  is  thin,  fragile,  smooth,  and  vhite, 
but  covered  to  a  considerable  extent  by  a  brown  membrane,  which  on 
the  sheath  and  opercular  valve  is  of  a  bright  tint,  and  clothed  with 
bristles.  Viewed  laterally,  the  rostrum  is  seen  to  be  considerably 
bowed,  and  from  its  being  nearly  twice  as  long  as  the  other  compart- 
ments, with  its  lower  end  bluntly  pointed,  the  basal  margin  of  the  whole 
shell  is  rendered  very  oblique,  forming  a  slightly  concave  line.  The 
lateral  compartments  are  rather  longer,  and  about  one  third  broader 
than  the  carino-lateral  compartments.  The  rostrum,  from  terminating 
downwards  in  a  blunt  point,  instead  of  being  square  or  truncated,  as 
in  all  other  Cirripedes,  and  from  the  upper  end  being,  as  is  usual, 
pointed,  has,  when  disarticulated  from  the  other  compartments,  the 
shape  of  a  boat.  The  parietes  are  not  at  all  porose:  their  internal 
surface  sometimes  shows  traces  of  longitudinal  ribs,  but  sometimes 
there  are  none.  The  radii  are  narrow,  with  their  summits  very 
oblique,  and  their  sutund  edges  smooth.  The  sutural  edges  of  the  alee 
are  likewise  smooth.  The  largest  of  Mr.  Cuming's  specimens  was 
*2  of  an  inch  in  diameter ;  but  a  disarticulated  specimen  in  the  British 
Museum  must  have  been  larger,  having  a  rostrum  '3  in  length.  The 
Basis  is  membranous. 

The  Scuta  are  rather  convex;  they  have  their  lines  of  growth 
approximate,  most  finely  crenated,  so  as  to  be  very  feebly  striated  longi- 
tudinally. Internally,  the  articular  ridge  is  pretty  well  developed,  its 
lower  edge  being  very  oblique ;  there  is  barely  an  adductor  ridge :  the 
pit  for  the  lateral  depressor  muscle  is  deep.  The  spur  of  the  Tergum 
is  placed  close  to  the  basi-scutal  angle  of  the  valve ;  it  is  about  half  as 
wide  as  the  valve,  with  the  lower  end  truncated :  sometimes  it  may  be 
rather  said  to  be  bluntly  pointed,  owing  to  its  carinal  side  sloping  up 
to  the  basal  margin.  The  articular  ridge  is  pretty  well  developed. 
The  crests  for  the  depressor  muscles  are  barely  discernible. 

AnimaVe  body  unknown. 


.J 
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Section  f. 

Parietes  and  radii  not  permeated  by  pores;  basis  some- 
times  permeated  by  poreSy  sometimes  not  permeated^  some- 
times excessively  thin  and  hardly  distinguishable. 


32.  Balanub  hamsri.     PL  7,  fig.  5  a — 5  c. 

Lepas  hamzbi    A»caniu9.   Icones  reram  natnraliam.  Tab.  10, 1767. 

—  TUUFA.    0.  F,  Miller.    Prodromns.  Zoolog.  Dan.  1776 ;  sed 

non  Z.  lulipa,  in  Poli,  Test.  at.  SicilisB ;  necnon  B. 
tulipa,  in  Brugui^re,  Eucydop.  Method;  necnon 
B.  Mipa,  in  Sowerbj,  Gtenera  of  Shells. 

—  TTTUPA  ALBA.    CkenmUz,    Sjst.  Conch.  Tab.  98,  fig.  832. 

— ^    TOUACEA.    Spengler,    Skrivter  af  Naturhist.  Selskabet,  1  B. 

1790. 
Balahus  CAKDiDUS.    (Tab.  emendata)  Brown.    Conch.  Great  Britain 

(1827),  Tab.  6,  figs.  9  and  10,  et  2d  edit. 
Tab.  54,  figs.  9—12. 

—  TULiPA.    2^<f//.*    In  Phil.  Transact.,  1835,  p.  37,  Tab.  2, 

figs.  34^39 

SheU  white :  radii  with  their  oblique  summits  smooth  and 
arched;  sutured  edges  smooth :  basis  solid.  Scutum  feebly 
striated  longitudinally :  tergum  with  the  spur  narrow. 

Hab. — Coast  of  Yorkshire;  Scotland ;  Galway,  Ireland ;  Isle  of  Man,  and 
Anglesey,  twelve  fathoms.  Generally  in  deep  water;  not  yeiT  common. 
George's  Bank,  Massachossetts,  United  States ;  Mas.  Aag.  Gouia.  Iceland, 
Finmark,  and  the  Faroe  Island,  according  to  Spengler.    Attached  to  Crustacea, 


*  Sir  C.  LyeU  remarks  that  this  is  apparently  the^.  Uddevalleim  Qjinn.)  of 
Swedisli  lists  of  fossils.  Prof.  E.  Forbes  has  shown  fMem.  Geolo^.  Sarrey  of 
England,  vol.  1,  p.  364)  how  this  name  arose,  from  a  snort  description,  prior  to 
the  introduction  of  the  binomial  system,  "  Lepas  quie  Balanus  Uddevallensis," 
given  by  Linnseus  in  his  Wast-Gotha  Eesa,  in  1747. 

For  the  reference  to  Ascanius'  work,  which  is  on  the  binomial  system,  and 
subsequent  to  the  10th  edit,  of  Linnsus,  in  175S,  I  am  greatly  indebted  to  Mr. 
Sylvanus  Uimley.  Had  it  not  been  for  this  gentleman,  I  should  have  used 
Meier's  name  of  B.  iulipa  as  the  first  name. 


278  BALANIDJE. 

moUusca,  stems  of  fuci,  and  stones;  often  associated  with  B,  poreatiti  and 
crenatui. 

Fossil. — ^In  glacial  deposits  at  Uddevalla  in  Sweden,  and  Beaufort  in  Ca- 
nada ;  Mus.  Lyell.  Banks  of  the  Dwina,  Eussia;  Mus.  Murchison.  Greenland, 
"  in  blue  clay,'*  according  to  Spengler. 

General  Appearance. — Shejl  tubulo-conical,  very  smooth,  white,  ge- 
nerally more  or  less  covered  by  yellow  thin  membrane :  orifice  large, 
Bub-triangular :  radii  moderately  broad,  with  their  more  or  less  oblique 
summits  slightly  ronnded  and  smooth ;  from  this  circumstance  the 
shell  has  been  justly  compared  to  the  half- opened  flower  of  a  white 
tulip.  Specimens  often  exceed  an  inch  in  basal  diameter ;  I  have  seen 
one  from  Scarborough  two  inches  in  diameter  and  one  and  three  quar- 
ters in  height :  another  specimen  was  1*6  in  diameter  and  3  in  height. 
The  specimens  in  the  glacial  deposits  seem  even  to  have  acquired  larger 
dimensions,  one  from  Uddevalla  being  nearly  four  inches  in  height. 

Scuta,  elongated,  flat,  feehly  striated  longitudinally :  internally,  arti- 
cular ridge  short,  moderately  prominent :  adductor  ridge,  confluent  in 
the  upper  part  with  the  articular  ridge,  running  straight  down  and 
forming  a  rather  large  cavity  for  the  lateral  depressor.  Terga  feebly 
striated  longitudinally,  with  a  longitudinal  furrow,  having  the  sides, 
in  old  specimens,  partly  closed  in:  the  basal  margin  slopes  much 
towards  the  spur,  which  is  rather  long  and  narrow,  with  its  end 
rounded :  it  is  placed  at  about  its  own  width  from  the  basi-scutal 
angle.  Internally,  articular  furrow  narrow ;  cresta^for  the  depressores 
moderately  prominent,  but  in  a  variable  degree. 

Compartments:  these  are  unusually  thin,  and  separate  easily:  the 
parietes  are  finely  ribbed  longitudinally  on  their  insides ;  the  bases  of 
these  ribs  being  just  perceptibly  denticulated.  Radii,  with  their 
summits  oblique  (usually  at  about  an  angle  of  45^),  sUgbtly  arched 
and  quite  smooth :  the  smoothness  is  produced  by  the  edge  being  a 
little  inflected :  sutural  edge  quite  smooth,  without  even  a  trace  of 
septa  or  denticuli.  Ala  oblique,  generally  rather  less  oblique  than  the 
summits  of  the  radii :  suturfd  edges  smooth,  with  an  excessively  fine 
linear  furrow  running  along  the  edge,  a  little  towards  the  inner  side, 
and  filled  with  a  yellow  ligamentous  substance :  a  furrow  of  this  kind 
I  have  seen  in  no  other  species. 

Basis,  solid,  not  permeated  by  pores;  either  smooth,  or  slightly  fur- 
rowed in  lines  radiating  from  the  centre. 

Mouth :  labrum  with  scarcely  perceptible  minute  bead-like  teeth  thinly 
scattered  along  the  edge.  Palpi  and  outer  maxilla  rather  sparingly 
clothed  with  hairs.  Mandibles  with  teeth  rather  sharp ;  the  fourth 
and  fifth  teeth  small,  but  well  developed ;  inferior  angle  pointed  with 
fine  spines.  Maxilla  with  a  deep  notch  under  the  two  upper  great 
spines.  Cirri,  the  first  pair  is  short,  with  rami  of  nearly  equal  length : 
the  segments  are  not  protuberant  in  front  either  in  the  first  or  second 
pairs.  In  the  posterior  cirri,  the  segments  bear  four  pairs  of  spines, 
with  a  tuft  of  rather  long  intermediate  spines:  in  youAg  specimens  there 
are  only  three  pairs :  the  spines  in  the  dorsal  tufts  are  short  and  thin. 

When  the  shell  is  disarticulated,  this  species  cannot  be  confounded 
with  any  other;   but  judging  by  external  characters  alone,  it  may 
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aometimes  be  very  easily  confounded  with  B.  elmmeus,  and  I  have  re- 
ceived the  two  species  under  this  one  name  from  Massachussetts: 
generally  B.  Hameri  may  be  distinguished  from  B.  ebumeus  by  the 
smoothness  of  the  summits  of  its  radii,  and  by  the  so-called  epidermis 
being  of  a  darker  yellow. 

With  respect  to  the  fossil  specimens  from  the  glacial  deposits,  I  have 
little  to  add ;  I  have  seen  one  from  Uddevalla,  as  already  remarked, 
four  inches  in  height,  and  a  lateral  compartment  broader  by  one  fourth 
than  the  same  compartment  in  any  recent  specimen.  As  Sir  C.  Lyell 
remarks  (Phil.  Transact.),  the  compartments  are  always  found  sepa- 
rated, which  is  accounted  for  by  their  weak  union  in  a  recent  state. 
This  species,  when  fossil,  is  usually  associated  with  its  deep-water 
congeners  B,  porcatua  and  erenatus,  as  at  the  present  day. 

I  must  here  mention  that  I  have  examined  a  considerable  number  of 
separated  compartments,  without  opercular  valves,  brought  from  Bar- 
badoes,  in  the  West  Indies,  showing  the  existence  there  of  a  closely 
allied  or  possibly  identical  species.  The  only  di£ference  which  I  can 
point  out  in  these  compartments  is,  that  the  parietes  are  rather  thicker, 
and  tbe  radii  rather  narrower,  with  more  obhque  summits :  some  of 
the  compartments  are  two  inches  in  length.  It  seems  very  improbable 
that  the  true  B,  Hameri  should  extend  to  the  West  Indies,  but  after 
what  has  been  seen  in  the  case  of  B.  eretuttus,  this  is  possible. 


83.  BaLANUS  AMARYLLIS.     PL  7,  fig.  6  a — 6  c. 

Shell  striped  or  clouded  mth  pinkish-purple,  or  quite 
white;  radii  narrow,  with  their  oblique  summits  smooth  or 
arched:  basis  porose.  Scutum  plainly  striated  lonffitudi- 
nally :  tergum  with  the  spur  Tiarrow, 

Far.  (a):*  bright  rosy  pink,  not  distinctly  banded  longitudinally. 

Hab,  North-east  coast  of  Australia. 
Far.  (b):  snow  white,  glossy;  orifice  deeply  toothed. 

Hab. — Mouth  of  tbe  Indus;  East  Indian  Archipelago ;  Philippine  Archi- 
pelago ;  Moreton  Bay,  and  the  north-east  coast  of  Australia.  Attached  fre- 
quently on  ships'  bottoms,  associated  with  B,  tintinnabulum  and  amphitrite. 
oometimes  attached  to  Gwgonue  with  B.  caleeolus. 

General  Appearance, — Shell  steeply  conical,  with  the  orifice  sub- 
rhomboidal,  moderately  large,  very  slightly,  or  deeply  notched :  surface 
very  smooth :  white,  longitudinally  banded  with  pinkish  or  leaden 
purple,  with  sometimes  a  purplish,  sometimes  a  yellowish  tint,  the 

•  This  variety  perhaps  is  the  B.  roseus  of  Lamarck,  as  fi|?:iired  in  Chenu, 
"Illust.  Conch."  TfO).  2,  fig.  9;  but  as  Lamarck  does  not  even  notice  such  con- 
spicuous external  characters  as  the  longitudinal  striae  on  the  scuta,^  and  the 
smooth  rounded  edges  of  the  radii,  it  is  impossible  to  identify  his  species. 
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latter  owing  to  tbe  persistent  epidermlB ;  the  bands  are  pale,  and  often 
fade  away  in  the  lower,  and  sometimes  in  other  parts  of  the  shell ;  the 
epidermis  is  generally  more  persistent  on  the  narrow  ronnded  radii 
than  on  the  parietes,  and  hence  the  radii  are  generally  yellowish.  The 
opercular  valves  are  pale  dull  purple:  the  sheath  is  darker  purple, 
with  the  exception  of  the  portions  of  the  alee  added  during  the  diametric 
growth,  which  are  of  a  dead  white,  and  are  externally  conspicuous. 
The  scuta  are  striated  longitudinally.  I  may  remark,  that,  excepting 
the  narrowness  of  the  radii,  with  their  quite  smooth,  rounded  and  very 
oblique  summits,  some  specimens  are  hardly  distinguishable,  in  externid 
aspect,  from  varieties  of  B,  amphitrite.  If  the  specimens  from  the 
north-east  coast  of  Australia,  of  which  I  have  seen  many  (but  unfor- 
tunately only  one  small  one  had  its  opercular  valves),  form,  as  I  fully 
believe,  merely  a  variety;  it  is  characterised  by  its  nearly  uniform 
beautiful  rosy  pink,  without  any  distinct  longitudinal  bands :  of  these 
specimens  I  have  seen  one  two  inches  in  basal  diameter,  and  three  in 
height:  of  ordinary  duller-coloured  striped  specimens,  the  largest  was 
1*7  in  basal  diameter.  Of  the  perfectly  white  var,  (5),  I  have  seen 
several  specimens,  the  largest  being  *6  of  an  inch  in  diameter:  these 
have  a  somewhat  peculiar  aspect,  but  I  have  met  with  only  one  speci- 
men with  opercular  valves,  and  that  was  extremely  young :  I  at  first 
considered  this  form  as  specifically  distinct;  but  I  can  point  out, 
after  careful  examination  of  the  whole  shell,  operculum,  and  internal 
animal  of  the  young  specimen,  no  sufficient  diagnostic  characters. 

Scutum,  plainly  striated  longitudinally,  with  the  striae  dividing  the 
prominent  lines  of  growth  into  squarish  beads :  internally,  the  upper 
part  of  the  valve  is  roughened :  the  articular  ndge  is  short,  remarkably 
little  prominent,  and  not  reflexed ;  the  adductor  ridge  is  blunt  and 
little  prominent ;  sometimes  it  is  almost  confluent  with  the  articular 
ridge :  there  is  a  deep  but  variable  depression  for  the  lateral  depressor 
muscle;  and  in  young  specimens  of  var,  (a)  it  was  almost  absent. 
Tergum:  the  surface  exhibits  traces  of  longitudinal  striae:  there  is 
a  deep  longitudinal  furrow,  with  the  sides  folded  in  and  quite  closed 
in  full  grown  specimens:  the  scutal  margin  is  considerably  curved 
towards  the  scutum.  The  spur  is  long  and  narrow,  with  the  end 
bluntly  pointed,  placed  at  rather  above  its  own  width  from  the  baai- 
scutal  angle ;  the  basal  margin  slopes  but  little  towards  the  spur :  the 
crests  for  the  depressores  are  feebly  developed. 

Parietea :.  their  internal  surfaces  are  strongly  ribbed  longitudinally, 
with  the  basal  ends  of  the  ribs  coarsely  denticulated,  and  with  the 
denticuli  extending  close  to  the  outer  lamina.  The  radii  are  generally 
narrow,  but  their  width  varies ;  their  summits  are  very  oblique, 
smooth,  rounded,  and  inflected,  with  the  lines  of  growth,  in  the 
uppermost  part,  curving  inwards ;  their  sutural  edges,  in  the  upper 
inflected  portion,  are  quite  smooth,  without  septa ;  in  tbe  lower  and 
larger  portion,  the  edge  is  crenated  with  excessively  fine  teeth  or  septa, 
not  denticulated :  the  radii,  like  the  parietes,  have  no  inner  lamina : 
the  recipient  grooves  in  the  opposed  compartments  are  smooth,  and 
are  in  the  lower  part  of  the  shell  of  uuusual  depth.  The  ala,  diffe- 
rently from   the   radii,   generally  have  their  summits  very  slightfy 
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oblique,  bat  sometimes  they  are  highly  obliqae :  their  Butaral  edges 
are  most  finely  crenated.  The  basis  is  generally  flat,  sometimes  cup- 
formed  ;  it  is  permeated  by  pores,  crossed  by  transverse  septa ;  and 
sometimes  there  is  an  underlying  cancellated  layer. 

Mouth :  labmm  with  either  six  very  small  teeth,  or  with  none.  Man- 
dibles (PI.  26,  fig.  5),  with  the  third  tooth  a  little  thicker  than  the 
first;  fourth  and  fifth  teeth  small,  but  quite  distinct.  MaxilUe 
(PI.  26,  fig.  7)i  with  the  inferior  part  forming  a  square  step-formed 
projection,  bearing,  one  behind  the  other,  two  spines  as  long  as  the 
upper  pair ;  in  a  young  specimen  of  var.  {a)  this  step-formed  projec- 
tion was  absent. 

Cirri :  first  pair  with  the  rami  unequal  by  about  four  segments : 
the  shorter  ramus  has  the  segments  very  protuberant  in  front,  thickly 
clothed  with  strongly  serrated  spines  ;  the  second  cirrus  has  segments 
moderately  produced ;  the  third  has  them  produced  only  in  a  slight 
degree.  The  pedicels  of  the  second  and  third  cirri  have  dorsal  tufts  of 
spines,  but  not  a  hairy  plate  prolonged  over  the  thorax.  The  posterior 
cirri  have  segments  broader  than  long,  bearing  only  two  pairs  of 
nearly  equally  long  spines ;  and  between  each  pair  there  is  a  small 
intermediate  tuft.     The  penis  has  the  usual  basi-dorsal  point. 

B,  amarylliB  is  a  distinct  and  well-defined  species,  more 
nearly  related  to  B.  Humeri  than  to  any  other  form. 


34.  Balanus  allium.     PL  7,  fig.  7  a — Id. 

Shell  faintly  tinged  voitli  purple :  radii  droad,  vnth  their 
summits  not  oblique :  basis  not  porose.  Scutum  with  the 
lines  of  growth  crenated :  tergum  with  the  spur  extremely 
shorty  truncated^  broad  as  half  the  valve. 

Hob, — Eaine's  Islet,  Barrier  Reef,  Australia,  Mas.  Statchbaiy.  Hab.  un- 
known, attached  to  and  coated  by  Pontes.    Mus.  Brit. 

General  Appearance ^--^htW  conical,  smooth,  but  with  the  lower  part 
sometimes  narrowly  ribbed  in  lines  corresponding  with  the  internal 
longitudinal  ribs;  tinted  pale  peach-blossom  purple,  owing  to  the 
sheath  being  finely  so  coloured  ;  or  wholly  white.  Radii  broad,  white, 
square  on  the  summit,  hence  orifice  entire,  ovate  passing  into  rhoni- 
boidal.  The  parietal  portion  of  the  carino-lateral  compartments  ex- 
tremely narrow,  about  one  eighth  of  the  width  of  the  parietes  of  the 
lateral  compartments.  Basis  concave,  partially  imbedded  in  the  coral. 
Largest  specimen  *35  of  an  inch  in  diameter. 

There  are  some  specimens  in  Mr.  Cuming*s  collection  which  appear 
to  belong  to  this  species,  and  are  certainly  very  closely  allied  to  it,  but 
not  having  the  opercula,  cannot  be  identified  positively ;  the  shell  is 
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flatter,  with  the  walls  strongly  ribbed  up  to  the  orifice,  which  is  more 
rhomboidal :  the  baais  ia  much  more  cup-formed  and  more  deeply  im- 
bedded in  the  coral ;  but  these  differences  by  themselves  are  by  no 
means  sufficiently  diagnostic. 

Scutum :  the  lines  of  growth  are  crenated,  causing  the  snrfaee  to  be 
very  obscurely  striated  longitudinally:  the  articular  ridge  is  very 
prominent,  as  can  be  best  seen  from  the  outside,  and  runs  down  the 
whole  length  of  the  tergal  margin  with  a  yery  regular  curve,  and  hence 
differs  from  the  articular  ridge  in  the  foregoing  species.  The  adductor 
ridge  is  either  absent,  or  very  indistinct,  and  parallel  to  the  articular 
ridge :  there  is  a  deep  little  pit  for  the  lateral  depressor  muscle. 
Terffum  (7  d),  with  the  apex  somewhat  produced  or  beaked,  and  tinged 
purple :  external  surface  almost  flat,  without  any  longitudinal  furrow  : 
Bcutal  margin  curved.  Spur  very  short,  placed  quite  close  to  the  basi- 
scutal  angle  of  the  valve ;  broad  as  half  the  valve ;  lower  end  square. 
Internally,  the  articular  ridge  is  prominent  only  in  the  uppermost 
part  of  the  valve :  crests  for  the  depressores  very  feeble. 

Farietes :  their  internal  surface  is  very  strongly  ribbed  longitudinally, 
the  ribs  being  coarsely  denticulated  at  their  bases,  and  finely  fluted  along 
their  sides.  The  sheath  is  transversely  ribbed,  and  clothed  with  an 
epidermis  furnished  with  transverse  rows  of  fine  hairs.  The  radii  are 
of  a  dead  white,  whereas  the  parietes  are  translucent ;  the  summits 
are  parallel  to  the  basis ;  they  are  broad ;  the  radii  of  the  carino-U- 
teral  compartments  appear  extraordinarily  broad,  owing  to  the  narrow- 
ness of  the  parietal  portion:  the  sutural  edges  are  furnished  with 
coarse  septa,  which  are  sinuous,  irregular,  and  obtusely  denticulated ; 
the  interspaces  are  filled  up  solidly.  The  aUe  are  thin,  with  their 
sutural  edges  almost  smooth,  and  their  summits  oblique:  in  some 
specimens,  during  the  diametric  growth,  a  mere,  almost  thread-like 
ribbon  is  added  to  their  sutural  edges.  Basis  slightly  cup  or  saucer- 
shaped;  moderately  thick,  permeated  by  fine  pores,  and  generally 
ribbed  in  lines  radiating  from  the  centre.  The  walls  and  basis  adhei^ 
together  very  firmly. 

Mouth :  labrum  with  six  teeth :  mandibles  with  five  teeth;  the  three 
upper  teeth  being  sharp,  narrow,  and  unusually  prominent ;  the  two 
lower  teeth  minute  and  sharp ;  maxillse  without  a  notch,  dm  much 
injured :  first  pair  with  one  ramus  apparently  one  third  longer  than 
the  other:  segments  not  very  protuberant:  the  posterior  cirri  have 
elongated  segments  with  five  pairs  of  spines. 

Jjfiniiies, — ^This  species  is  very  distinct  from  all  the  foregoing :  in 
the  carino- lateral  compartments  being  so  narrow,  and  tending,  as  we 
may  suppose,  to  become  aborted ;  in  the  form  and  structure  of  the 
whole  sheU,  and  in  its  habits,  this  species  shows  an  affinity  and  passage 
to  the  coral-inhabiting  genus  Creusia,  which  has  only  four  compart- 
ments. There  is  also  a  close  affinity  to  the  sub-genus  Acasta.  This 
species  is  so  closely  allied  to  the  following,  that  I  at  one  time  felt  some 
doubts  whether  they  ought  to  have  been  specifically  separated :  it  is 
also  probably  closely  allied  to  B,  terebratus,  but  the  materials  hardly 
suffice  for  judgment:  it  is  also  related,  though  less  obviously,  to 
B,  vesiitus. 
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35.  Balanus  cepa.  PL  7,  fig.  8  a — 8  c. 

Shell  dirty  reddish-purple^  steeply  conical :  radii  narrow  : 
basis  obscurely  porose.  Scutum  with  the  lines  of  growth 
crenated :  tergum  with  the  spur  truncated^  broad  as  half  the 
valve,  and  depending  beneath  the  basi-scutal  angle  as  much 
as  half  its  own  breadth. 

Hob. — Japan,  attached  to  an  Isis,  Mas.  Cuming.  Attached  to  an  oyster, 
Mus.  Stutchoury. 

As  already  stated^  this  species  comes  in  all  essential 
respects  very  near  to  the  last,  though  difiering  much  in 
appearance;  I  have  seen  two  sets  of  specimens,  and  two 
sets  of  B.  allium^  and  there  was  no  variabihty  or  passage 
in  the  points  in  which  they  differed ;  hence  I  must  consider 
them  as  specificaUy  distinct. 

Shelly  steeply  conical,  strongly  but  blantly  ribbed  longitudinally ; 
coloured  either  all  over  dull  reddish  purple,  or  with  the  upper  part  only 
pinkish  purple :  in  one  set  of  specimens,  the  yellow  epidermis  was 
partially  persistent.  Radii  narrow.  Orifice  small,  ovate.  The  wall 
of  the  carino-lateral  compartment  is  very  narrow.  The  internal  surface 
of  the  parietes  is  ribbed,  but  finely,  and  only  in  the  lower  part.  The 
septa,  on  the  sutural  edges  of  the  radii,  are  finer  than  in  B,  allium. 
Basis  flat,  obscurely  permeated  by  pores.  The  largest  specimen  is 
*25  of  an  inch  in  basal  diameter. 

Scuta :  these  are  longitudinally  and  finely  striated ;  the  basi-tergal 
corner  is  more  rounded  oflf  than  in  B.  allium^  and  the  articular  ridge  is 
not  nearly  so  prominent :  internally,  the  adductor  ridge  is  rather  more 
prominent.  The  Tergum  is  rather  broader :  its  apex  is  produced  into 
a  minute  sharp  point:  the  scutal  margin  is  straight;  the  spur  is 
broader,  and  measured  from  the  basi-scutal  angle  of  the  valve,  con- 
siderably longer;  namely,  as  long  as  half  the  width  of  the  basal  margin 
of  the  spur,  whereas  in  B.  allium  it  is  only  about  a  quarter  as  long  as 
the  basd  margin  of  the  spur  :  the  lower  edge  of  the  spur  is  not  here 
BO  directly  transverse  to  the  longitudinal  axis  of  the  valve  as  in  B, 
allium :  the  external  surface  is  not  so  flat  as  in  that  species,  and  a 
depression  runs  down  to  the  basi-scutal  angle  of  the  spur. 

Considering  the  difference  in  the  shape  and  appearance  of 
the  shell,  with  its  narrow  radii  and  small  orifice;  considering 
the  less  strongly  ribbed  internal  lamina  of  the  parietes,  the 
finer  septa  on  the  sutural  edges  of  the  radii,  the  slight 
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difference  in  outline  in  the  scuta  and  terga,  more  especially 
the  greater  length  of  the  spur,  I  conceive  I  am  right  in 
ranking  this  form  as  a  distinct  species,  though  assuredly 
it  is  very  closely  allied  to  B.  allium,  and  even  still  closer  to 
the  following  B.  quadrivittattis. 


36.  Balakus  quadrivittatus.     PI.  8,  fig.  1. 

Shell  steeply  conical,  having  four  longitudinal  gray  hands 
placed  crosswise:  radii  with  their  summits  oblique:  basis 
thin,  solid.  Scutum,  with  the  lines  of  grototh  smooth ;  no 
distinct  pit  for  the  lateral  depressor  muscle :  tergum  as  in 
B,  cepa. 

Hah. — East  ludian  Archipelago,  attached  to  lamelliferous  corals,  and  asso- 
ciated with  Fyrgoma  grande  and  Creuna  spinulota,  Mas.  Brit,  and  Stutchbuiy 
and  Darwin.    Philippine  Archipelago,  attached  to  a  Tetraclita,  Mus.  Cuming. 

I  have  seen  four  sets  of  specimens  of  this  species,  taken 
in  four  different  places,  one  set  containing  above  twenty 
individuals,  and  all  resembled  each  other  exactly:  never- 
theless, this  species  comes  so  close  to  B.  cepa,  that  I  am 
somewhat  doubtful  about  its  specific  distinctness. 

General  Appearance, — Shell  Bmooth,  or  slightly  folded,  steeply 
conical;  white,  with  four  loDgitudinal  bands  of  pale  brownish-gray 
colour,  namely,  on  the  rostrum,  the  carina,  and  the  two  lateral  com- 
partments :  the  carino-lateral  compartments  are  very  narrow  and  almost 
'White :  the  four  brownish-gray  bands  are  darkest  in  the  upper  part  of 
the  shell,  though  always  rather  faint,  and  die  out  towards  the  base : 
they  can  sometimes  be  seen  to  be  formed  of  several  narrow  longitudinal 
stripes ;  the  tint  shows  a  trace  of  containing  purple.  The  orifice  of 
the  shell  is  small,  rhomboidal,  and  not  quite  entire,  owing  to  the 
obliquity  of  the  summits  of  the  moderately  broad  radii.  In  structure, 
the  shell,  radii,  and  alae  resemble  those  in  the  last  species.  The 
basis,  however,  does  not  appear  to  be  permeated  by  pores.  Basal 
diameter  of  largest  specimen  '25  of  an  inch. 

The  Scuta  most  dosely  resemble  those  of  B.  eepa,  but  the  lines  of 
ffrowth  are  not  crenated,  and  internally  there  is  only  a  very  minute  pit 
For  the  lateral  depressor  muscle,  placed  almost  on  the  edge  itself  of  the 
valve.  The  Tergum  hardly  differs  at  all  from  that  of  n.  cepa,  but  is 
perhaps  of  rather  greater  breadth. 

The  Mouth  does  not  differ  from  that  in  the  last  two  species.  In  the 
Cirri,  the  three  posterior  pairs  have  elongated  segments,  bearing  only 
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three  pain  of  spines,  of  which  the  lowest  pair  is  minute  :  in  B.  allium, 
and  I  believe  in  B.  eepa,  there  are  five  pairs  of  spines  on  each 
segment. 

This  species  diflTers  from  the  last  only  in  the  peculiar 
colouring,  smoother  walls,  more  oblique  radii,  solid  basis, 
and  more  especially  in  the  scuta  having  the  lines  of  growth 
not  crenated,  and  internally,  in  the  pit  for  the  lateral 
depressor  muscle  being  so  very  minute  and  placed  on  the 
basi-tergal  edge  of  the  valve.  The  posterior  cirri,  also,  I 
believe,  differ  in  the  number  of  the  spines  which  the 
segments  support;  nevertheless,  I  cannot  feel  confident 
about  the  specific  distinctness  of  B.  quadrivittatm. 


87.  BaLANUS  TEREBRATUS.      PI.  8,  fig.  2  a — 2  d. 

Shell  white,  strongly  ribbed  longitudinally ,  toith  the  basal 
margin  prodticed  into  long  points :  basis  concave,  not  per- 
meated by  pores,  but  strongly  ribbed  externally  in  radiating 
lines;  the  interspaces  between  the  ribs  being  riddled  by 
minute  rounded  apertures,  often  placed  in  double  rows. 

Hab, — Unknown,  Brit.  Mus.,  attached  to  a  lamelliferons  coral. 

I  have  in  this  instance  broken  through  my  rule  of  not 
describing  a  Cirripede  without  examining  the  opercular 
valves ;  but  the  species  here  named  is  so  peculiar,  that  it 
would  have  been  a  fault  to  have  passed  it  over.  There  is 
but  a  single  specimen  in  the  British  Museum,  without,  as 
just  stated,  the  operculum,  and  of  course  without  the 
animal's  body. 

Shell,  white,  depressed,  conical,  somewhat  elongated  in  its  rostro- 
carinal  axis;  orifice  rather  small,  pentagonal,  toothed,  elongated. 
Parietes  rather  thin,  with  extremely  prominent  longitudinal  ribs,  pro- 
duced at  the  basal  edge  into  long  spikes :  the  internal  surface  is  also 
ribbed,  but  less  strongly  than  the  outside.  Radii  rather  narrow,  with 
oblique,  not  smooth  summits :  sutural  edges  very  finely  and  obscurely 
crenated.  Alse  with  their  summits  extremely  oblique.  Lower  edge  of 
sheath  closely  attached  to  the  walls.  The  carino-lateral  compartments 
are  rather  narrow. 

Basis,  slightly  concave  or  saucer-shaped ;  the  circumference  is  pro- 
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duced  into  long  spikes,  corresponding  with  those  on  the  basal  margin  of 
the  parietes :  these  projections  equal  half  the  semi-diameter  of  the  shell. 
The  internal  surface  of  the  basis  has  slightly  prominent,  rounded  ridges; 
and  the  external  surface  has  extraordinarily  prominent,  sharp  ridges, 
radiating  from  the  centre ;  the  edges  of  the  external  ridges  are  irregular, 
notched,  and  knobbed.  I  have  seen  in  no  other  species  external 
ridges  on  the  basis  or  surface  of  attachment ;  and  what  is  more  re- 
markable, the  interspaces  between  the  ridges  are  penetrated  by  small 
rounded  apertures,  of  irregular  shape  and  unequal  sizes ;  and  these  are 

generally  arranged  in  an  irreeular  double  row,  and  externally  are  closed 
y  the  membrane,  which  clothes  the  basis.  In  the  sub-genus  Acasta, 
the  basal  cup  is  sometimes  penetrated  by  similar  holes,  but  these  seem 
never  to  extend  over  the  whole  basis,  and  are  very  variable ;  neverthe- 
less, in  some  specimens  of  Acaata  tpongitea  from  the  Cape  of  Good 
Hope,  portions  of  the  basis  closely  resembled,  except  in  the  absence  of 
the  radiating  ridges,  the  structure  here  described,  but  the  holes  were 
not  arranged  in  any  definite  order.  The  internal  surface  of  the 
parietes  in  Acasta  sporillut  presents  a  somewhat  analogous  appearance, 
but  the  pits  do  not  penetrate  through  the  walls.  This  species,  I  have 
no  doubt,  is  closely  allied  to  the  sub-genus  Acasta,  and  to  Balanus 
navicula  with  its  allies,  and,  but  much  less  closely,  to  B,  allium  with 
its  allies.  Indeed*  had  B,  terebratus  inhabited  a  sponge,  1  should 
have  been  compelled  to  have  ranked  it  in  the  sub-genus  Acasta. 


88.  Balanus  vbstitus.     PI,  8,  6g.  8  a — 3  6. 

Shell pinkish'purple  or  tohite,  clothed  by  an  orange^coloured 
membrane ;  radii  represented  by  mere  fissures ;  basis  solid. 
Scutum,  with  a  sJiarp,  curved  adductor  ridge;  mth  crests  for 
the  lateral  depressor  muscle:  tergum,  with  the  spur  shorty 
truncated^  one  third  of  width  of  valve. 

Hah, — New  Zealand,  New  South  Wales,  Mus.  Brit,  and  Stutchbury ;  attached 
to  shells. 

General  Appearance, — Shape  conical,  often  steeply  conical ;  orifice 
small ;  radii  not  developed,  represented  by  mere  fissures.  The  walls 
are  smooth,  or  slightly,  or  strongly  ribbed  longitudinally.  The  shell 
itself  is  of  a  fine  peach-blossom  pink,  or  nearly  white,  but  it  ia 
generally  covered  by  a  thick  yellow  or  brownish-orange  epidermis. 
Opercular  valves  pinkish,  but  similarly  covered.  Basal  diameter  of 
largest  specimen  *  7  of  an  inch. 

Scuta,  with  the  lines  of  growth  closely  approximate ;  surface  some- 
what convex.  Internally,  the  articular  ridge  is  very  little  prominent, 
but  runs  far  down  the  tergal  margin  ;  in  some  specimens,  however,  it 
is  shorter  and  more  prominent.  The  adductor  ridge  is  strongly  pro- 
minent, is  curved  towards  the  rostral  angle,  and  runs  down  nearly  to 
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the  basal  margin.  The  rostral  depressor  muscle  is  lodged  in  a  small 
cavity,  formed,  as  usual,  by  the  overlapping  of  the  occludent  margin  ; 
within  this  cavity  there  are  either  tolerably  distinct  little  crests,  or 
merely  traces  of  them,  for  the  attachment  of  tl)e  muscle.  The  lateral 
depressor  muscle  is  attached  to  several  quite  distinct  crests,  seated  in  a 
concavity  beneath  the  adductor  ridge.  Tergum  rather  narrow,  with  the 
apex  produced  or  beaked ;  the  beak  is  purplish  and  flat.  There  is  a 
slight  rounded  longitudinal  furrow,  or  depression.  The  spur  is  fully 
one  third  of  the  width  of  the  valve :  it  is  short,  with  the  end  truncated, 
and  placed  close  to  the  basi-scutal  angle;  the  basal  margin  on  the 
carinal  side  slopes  gently  towards  the  spur.  Internally,  the  scutal 
margin  is  scarcely  at  all  inflected,  and  the  articular  ridge  is  very  little 
prominent :  the  crests  for  the  tergal  depressores  are  pretty  well  de- 
veloped. 

From  the  points  here  enumerated,  it  is  clear  that  the  opercular 
valves  are  articulated  together  much  less  strongly  than  is  usual  with 
most  species,  excepting  B,  allium  and  its  allies.  It  is  remarkable  that 
in  this  species  the  terga  are  united  to  the  sheath,  not,  as  is  usual,  by  a 
single  opercular  membrane,  but  by  five  or  six,  one  above  the  other,  the 
upper  membranes  not  having  been  exuviated  as  each  new  lower  one 
was  formed.  The  minute  spines  on  the  membrane  lining  the  sheath 
are  rather  larger  and  more  numerous  than  is  usual,  and  to  the  base  of 
each  spine  a  tubulus  of  unusual  diameter  runs,  imbedded  in  the  shell. 

The  Walls,  internally,  have  unusually  numerous,  narrow,  approxi- 
mate, stronely  prominent,  longitudinal  ribs,  denticulated  at  their  bases, 
and  inserted  into  the  furrows  on  the  borders  of  the  basis :  in  old  speci- 
mens these  internal  ribs  die  out  in  the  upper  part  of  the  walls.  The 
Radii  are  not  developed  in  any  of  the  many  specimens  which  I  have 
seen,  and  the  edges  of  the  compartments  on  both  sides  of  each  suture 
are  equally  marked  by  slight,  irregular  ridges  or  knobs,  answering  to 
the  septa  and  their  recipient  furrows,  in  the  species  with  ordinarily  de- 
veloped radii.  There  is  very  little  diametric  growth,  the  orifice  being 
graduaUy  enlarged  by  the  disintegration  of  the  upper  ends  of  the  walls ; 
the  alig,  however,  in  some  specimens,  do  grow  a  little  along  their 
lateral  or  sutural  edges,  so  that  some  little  diametric  growth  must  be 
e£fected.  The  summits  of  the  alae  are  very  oblique ;  their  sutural  edges 
are  plainly  crenated.  The  sheath  descends  about  half  way  down  the 
walls.  The  Basis  is  flat,  not  permeated  by  pores,  but  deeply  furrowed 
in  lines  radiating  from  the  centre. 

Mouth :  labrum  sometimes  with  no  teeth,  sometimes  with  four 
minute  teeth ;  mandibles  with  four  teeth,  of  which  the  third  is  blunt 
and  rather  large ;  the  fourth  is  a  mere  knob.  Maxillee ;  there  is,  as 
usual,  an  upper  pair  of  large  spines  (beneath  which  there  is  sometimes 
a  small  notch),  but  all  the  lower  spines,  instead  of  standing  as  usual  in 
pairs,  form  a  single  row.  Cirri;  first  pair  with  the  rami  remarkably 
unequal  in  length,  one  ramus  having  twenty-two  segments,  and  being 
more  than  twice  the  length  of  the  other,  having  only  nine  segments : 
these  segments,  and  likewise  those  of  the  second  and  third  pairs,  have 
an  inverted  conical  shape  ;  and  they  are  all  less  thickly  clothed  with 
spines  than  is  usual.     The  second  pair  is  short,  about  as  long  as  the 
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»horter  ramus  of  the  first  pair,  and  has  ten  or  twelve  segments.  The 
third  pair  is  above  twice  as  long  as  the  second  pair,  and  contains 
twenty-four  segments :  this  very  unusual  length  is  owing  to  the  pre- 
sence of  numerous  thin  tapering  upper  segments,  unlike  those  gene- 
rally found  in  Balanus,  in  the  third  pair  of  cirri,  and  apparently  serving 
as  feelers.  These  upper  tapering  segments  are  of  an  inverted  conical 
shape,  and  support  on  their  upper  margins  two  very  small  tufts  of 
spines,  one  behind  and  one  in  front :  on  the  segments  lower  down  these 
tufts  increase  in  size,  and  the  spines  are  more  spread  out,  so  that  in 
the  basal  segments,  the  tufts  in  front  form  on  the  upper  margin  two 
or  three  crowded  rows  of  bristles.  The  three  posterior  pairs  of  cirri  have 
elongated  segments,  which  bear  on  their  upper  half  three  pairs  of 
spines ;  of  these  the  lowest  pair  is  minute,  and  the  middle  pair  is  only 
one  third  of  the  length  of  the  upper  pair.  The  sixth  cirrus,  in  the 
same  individual  as  before,  contained  twenty-seven  segments  in  each 
ramus,  that  is  only  three  more  than  in  the  third  cirrus!  I  must 
observe,  that  the  cirri  in  all  the  specimens  were  irregular,  often  dis- 
torted and  monstrous  ;•  and  therefore,  probably,  there  is  considerable 
variation  in  the  proportional  numbers  of  the  segments  in  the  cini. 

At  the  base  of  the  penis  there  is  a  minute,  knife-edged,  triangular 
projection.  The  branchise  are  rather  narrow,  pointed,  and  not  very 
large. 

Affinitiet. — ^This  is  a  very  distinct  species,  as  shown  by  the  peculiari- 
ties in  the  cirri,  by  the  absence  of  radii  to  the  shell,  and  by  the  pre- 
sence of  crests  for  the  attachment  of  the  lateral  scutal  depressores. 
With  the  exception  of  this  latter  character,  the  opercular  valves  clearly 
show,  that  B,  vestitua  is  allied  to  B,  allium^  cepa,  and  quadrivittatua. 
In  some  respects  this  species  manifests  an  affinity  to  B,  imperator, 
which  latter  has  its  third  pair  of  cirri  nearly  similar  to  those  of  B. 
veatitus. 


89.  Balanus  imperator.     PI.  8,  fig.  4  a — 4  c. 

Shell  internally  imperial  purple ;  parietes  thick,  mth  their 

internal  basal  edges  rough  with  irregular  points  and  ridges  ; 

radii  narrow ;  boMS  very  thin,  solid.    Scutum,  with  crests 

for  the  rostral  and  lateral  depressor  muscles :  tergum,  with 

the  end  of  spur  rounded. 

Rah. — New  South  Wales,  Svdney,  Port  Stephens,  Moreton  Bay ;  attached  to 
sandstone-rocks  and  sheUs,  at  low- water  line  \  Mus.  Brit.,  College  of  Surgeons, 
Cuming,  Stutchbury. 

Shell  conical,  very  thick  and  very  strong ;  longitudinally  sulcated 
more  or  less  strongly ;  whole  thickness  of  shell  beautifully  coloured 
rich  violet,  or  more  strictly  "  imperial  purple" ;  externally  the  surface, 
from  disintegration,  is  generally  whitish ;  internally  the  colour  is  best 
developed :  the  narrow  radii  and  the  thin  basis  are  white.     The  largest 
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specimen  which  I  have  seen  was  one  and  three-quarters  of  an  inch  in 
basal  diameter,  the  walls  close  to  the  basis  being,  in  this  instance, 
actually  '3  of  an  inch  in  thickness. 

Operculum  thick  and  strong,  covered  by  yellowish-brown  epidermis ; 
internally,  the  shelly  substance  is  either  all  of  the  richest  purple  or 
yellowish-white,  tinged,  especially  in  the  upper  part,  with  purple. 
Scuta,  with  the  apex  beaked  and  somewhat  reflezed ;  articular  ridge 
very  thick,  little  prominent:  articular  furrow  very  narrow,  the  im- 
pression made  by  the  adductor  muscle  is  seated  very  high  up  the 
valve ;  there  is  hardly  an  adductor  ridge,  but  the  surface  of  the  valve 
is  angularly  prominent  in  a  curved  line,  running  from  the  articular 
ridge  to  near  the  rostral  angle  of  the  valve.  At  the  rostral  angle,  the 
occludent  margin  is  not  folded  inwards,  as  is  generally  the  case,  but 
the  surface  is  flat,  and  is  marked  by  four  or  five  crests  for  the  attach- 
ment of  the  rostral  depressor  muscle.  There  are  other  crests  for  the 
lateral  depressor  muscle.  Ter^um,  with  the  apex  somewhat  produced 
and  beaked,  but  blunt;  longitudinal  furrow  shallow ;  spur  of  moderate 
breadth,  with  its  lower  end  rounded ;  the  basal  margin  on  the  carinal 
aide  of  the  spur  slopes  towards  it.  Internally,  articular  ridge  moderately 
prominent.     Crests  for  the  tergal  depressor  well  developed. 

Parietes,  solid,  thidc,  with  the  basal  internal  edge  (4  c)  formed  of  short 
ridges,  or  flattened  and  irregular  points,  which  in  very  old  specimens 
are  but  little  prominent ;  inner  surface,  finely,  closely,  and  irregularly 
ribbed  longitudinally,  but  in  some  specimens  nearly  smooth.  The 
radii  are  nearly  white ;  they  are  narrow,  sometimes  hardly  at  all  de- 
veloped, and  have  their  summits  very  oblique  and  jagged ;  exteriorly, 
they  are  sulcated  in  a  trims  verse  direction,  and  sometimes  form  oblique 
steps,  from  having  been  formed  layer  over  layer :  their  sntural  edges 
are  formed  of  irregularly  branching  crests  or  septa.  The  aUe  have 
their  summits  very  oblique;  their  sutural  edges  are  thick  and  crenated: 
the  part  added  during  diametric  growth  on  the  inner  surface  is  smooth, 
and  has  a  different  appearance  from  the  transversely  ribbed  portions  of 
the  sheath,  of  which  the  alee  form  a  portion.  The  lower  edge  of  the 
aheath  is  hollow  beneath.  The  carino-lateral  compartments  are  very 
narrow. 

Bans  calcareous,  thin,  white,  sometimes  opaleecent,  apparently 
formed  by  an  aggregation  of  very  minute  calcareous  beads,  with  no  trace 
of  furrows  radiating  from  the  centre. 

Mouth :  labrum  hairy,  with  apparently  some  very  minute  teeth ; 
mandibles,  with  the  fourth  and  fifth  teeth  small  and  rudimentary; 
maxillae  rather  broad,  with  a  narrow  and  rather  deep  notch  under  the 
two  great  upper  spines :  outer  maxillae  with  the  lower  lobe  very  large. 

Cirri:  First  pair,  with  the  rami  unequal  by  several  segments: 
aecond  pair,  with  the  rami  unequal  in  length  by  about  six  segments : 
third  pair  elongated,  with  the  segments  very  numerous,  almost  equalling 
those  in  the  Mxth  cirrus ;  upper  segments  of  both  rami  much  elongated, 
each  with  only  a  circle  of  spines ;  segments  in  the  above  first  three 
pairs  of  cirri  only  slightly  protuberant.  Posterior  cirri  elongated,  with 
the  upper  segments  bearing  three  pairs,  and  the  lower  segments  four 
pairs  of  main  spines,  between  which  there  is  a  small  intermediate  tuft. 
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Affinities. — ^This  noble  Balanus,  in  all  the  characters  deriyed  from  its 
opercular  valves,  and  from  its  cirri,  is  closely  allied  to  the  last  species : 
in  the  structure,  however,  of  the  shell  and  of  the  basis,  it  comes  closer 
to  the  following,  B.  /hseulus.  The  crests  on  the  under  side  of  the 
scutum,  for  the  lateral  depressores,  are  confined  to  these  three  species ; 
and  the  crests  fo^  the  rostral  depressores  are  confined  to  B.  imperaior 
and  vestituSf  but  they  are  generally  rudimentary  in  the  latter.  The 
internal  basal  structure  of  the  parietes  is  singularly  like  that  of  Chelonohia 
caretta,  though  there  is  no  other  special  affinity  to  that  genus.  In  the 
nature  of  basis ;  in  the  structure,  to  a  certain  limited  extent,  of  the 
walls  of  the  shell ;  in  the  narrowness  of  the  carino-lateral  compart- 
ments ;  in  the  elongation  of  the  third  pair  of  cirri ;  in  the  crests  for  the 
rostral  and  lateral  scutal  depressores,  B,  imperator  comes  nearer  to  the 
genus  Tetraclita  than  does  any  other  species  of  Balanus. 


40.  Balanus  flosculus.     PL  8,  fig.  5  a — 5/. 

Shell  purple  or  dirty  white,  with  the  internal  basal  edges 
of  the  parietes  rough  with  irregular  points  and  ridges  ;  radii 
narrow  or  absent;  basis  excessively  thin,  in  appearance 
absent.  Scutum  with  crests  for  the  lateral  depressor  muscle  ; 
tergum  very  narrow,  with  the  spur  pointed, 

Var.  sordid  us.  (PI.  8,  fig.  5  5)  shell  glohulO'ConicaU  dirty  white, 
with  numerous  sharp,  narrow,  longitudinal /olds  or  ridges, 

Hab, — Peru  and  Chile ;  generally  attached  to  the  Concholepat  Peruviana,  or 
to  Balanus  psitlacus,  and  associatca  with  Chihamalus  scabrosus.  Far.  sordidms, 
inhabits  Tierra  del  Euego,  attached  to  littoral  shells,  wood,  and  rock,  associated 
witli  Ch,  seabrosus. 

General  Appearance, — Shell  either  extremely  much  depressed  and 
irregular,  or  globulo-conical,  or  more  rarely  cylindrical  and  elongated. 
Walls,  either  with  a  few  rather  broad,  smooth,  irregular,  longitudinal 
folds,  or,  in  var.  sordidus,  with  numerous  sharper  and  more  prominent 
longitudinal  ridges ;  basal  margin  very  sinuous.  Colour,  either  fine  rich 
peach-blossom  purple,  or  so  pale  as  to  be  almost  white ;  or  in  var. 
sordidvs  dirty  white,  generally  stained  greenish  from  confervoid  matter. 
Orifice  small,  oval,  entire.  Radii  very  narrow,  white,  or  not  at  all  de- 
veloped, and  with  even  the  sutures  not  distinguishable.  The  purple 
coloured  varieties,  with  the  narrow  white  radii,  the  small  oval  oiifice, 
and  folded  walls,  have  a  very  pretty  appearance,  which  is  far  from  the 
case  with  var.  sordidus.  The  largest  specimens  attained  a  basal 
diameter  of  *6  of  an  inch,  but  this  is  an  unusual  size :  I  have  seen  a 
cylindrical  specimen  of  var.  sordidus  one  inch  in  length. 

The  opercular  valves  are  united  to  the  sheath  by  unusually  strong 
membrane :  internally,  their  upper  parts  are  stained  purple. "  Scuta, 
these  vary  considerably  in  breadth,  some  being  even  broader  than  in 
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PL  8,  fig.  5  c,  and  others  aa  much  elongated  as  in  fig.  ad:  these  latter 
come  from  an  elongated  cylindrical  shell.  The  valve  externally  is 
unusually  convex :  the  apex,  also,  projects  freely  to  an  unusual  degree. 
Internally,  the  articular  ridge  is  moderately  prominent :  the  adductor 
ridge  is  prominent  and  much  curved :  in  the  upper  part  it  either  lies 
close  to,  or  at  some  little  distance  from  the  articular  ndge.  The  lateral 
depressorea  are  attached  to  several  little  crests,  occupying  a  cavity, 
(often  bordered  above  by  a  little  ridge)  dose  beneath  the  adductor 
ridge.  Tert/um,  extraordinarily  narrow  and  elongated;  beak  trian- 
gular, purple :  a  longitudinal  furrow  runa  down  the  valve :  spur  nar- 
row, long,  bluntly  pointed,  lying  close  to  the  basi-scutal  angle  of  the 
valve :  the  scutal  margin  is  nearly  straight  and  parallel  to  the  spur. 
Internally,  the  articular  ridge  is  prominent :  the  crests  for  the  depiea- 
aores  are  moderately  well  developed :  the  upper  part  of  the  valve  is 
marked  by  a  purple  patch,  bounded  on  one  side  by  the  articular  ridge, 
and  on  the  other  side  by  a  very  slight  special  ridge.  There  is  some 
variability  in  the  narrowness  of  the  whole  valve,  and  in  the  sharpness  of 
the  spur. 

Parietea. — ^The  under  surface,  in  the  more  depressed  varieties,  is 
roughened  in  a  remarkable  manner  nearly  or  quite  up  to  the  sheath, 
with  very  irregular,  projecting,  and  branching  ridges,  and  sometimes 
with  depending  points.  These  ridges  and  points  are  granulated  on 
their  under  suHacea.  The  roughened  surface  in  the  more  conical  varie- 
ties is  confined  to  the  basal  inner  margin.  This  structure  is  nearly  the 
same  as  that  in  B,  imperaior,  represented  (PI.  8,  fig.  4  c),  but  the  little 
ridges  are  here  more  apt  to  be  concentric,  instead  of  radiating.  The 
lateral  edges  of  the  compartments  on  the  inside,  especially  the  carinal 
edges,  project  inwards  beyond  the  inner  surface  of  the  shell.  The  sheath 
is  but  little  hollow  on  its  under  side.  The  diametric  growth  of  the  shell 
seems  to  be  quite  capricious ;  in  the  same  group,  some  individuals  thus 
increasing,  and  others  not  at  all.  When  the  radii  are  developed  they  are 
narrow  and  white,  with  their  upper  margins  nearly  if  not  quite  parallel 
to  the  basis :  their  sutural  edges  are  formed  by  large,  irregular,  branch- 
ing teeth  or  septa.  The  aLe,  also,  have  their  sutural  edges  coarsely 
crenated  ;  and  when  the  shell  increases  by  diametric  growth,  they  are 
added  to  above  the  opercular  membrane,  so  as  to  be  nearly  square  at  top. 

Bans, — When  a  shell  is  removed  from  the  surface  of  attachment, 
and  inspected  even  under  a  lens,  there  appears  to  be  no  basis  whatever, 
either  adhering  to  the  shell,  or  to  the  supporting  surface :  but  when  a 
more  careful  examination  is  made,  with  a  higher  power,  an  excessively 
thin,  translucent,  calcareous,  irregular  layer,  or  rather  film,  can  almost 
always  be  discovered.  This  would  be  more  easily  distinguished  if  the 
specimens  had  adhered  to  rock  instead  of  to  the  rugged  shells  of  mol- 
luscs. At  one  time  I  thought  the  basis  was  partially  membranous,  for  I 
have  certainly  scraped  ofi*  small  fragments  of  membrane  from  the  sup- 
porting surface;  but  these,  when  examined  under  the  compound 
microscope,  seemed  always  to  consist  of  a  thin  sheet  of  the  yellow 
cementing  tissue ;  and  in  some  instances,  a  brittle  film  of  shell,  repre- 
senting the  true  basis  of  the  cirripede,  still  adhered  to  the  upper  surface 
of  the  membranous  bits  of  cement.     Nevertheless,  so  imperfect  is  the 
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calcareous  basis,  that  I  should  not  be  surprised  if  portions  of  a  true 
membranous  basis  did  really  in  some  cases  exist. 

Mouth:  labrum  with  the  notch  wide,  generally  with  a  few  little 
teeth  ;  mandibles  with  three  teeth,  and  some  inferior  knobs :  mazillse 
notched.  Cirrit  first  pair  with  one  ramus  shorter  by  three  segments 
than  the  other  ramus.  Second  and  third  pairs  short,  of  nearly  equal 
length,  thickly  clothed  with  spines ;  segments  very  little  protuberant. 
Posterior  cirri,  having  elongated  segments,  supporting  seven  pairs  of 
spines. 

Var,  8ordidu8. — ^This  form  is  very  common  on  the  tidal  shores  of  the 
Strait  of  Magellan,  and  of  the  southernmost  parts  of  Tierra  del  Fuego, 
near  Cape  Horn  :  it  lives  attached  to  rocks,  mytili,  and  logs  of  wood, 
and  is  associated  with  Chthamalus  scabrosus.  It  almost  certainly  is 
the  most  antarctic  form  of  the  genus  Balanus.  If  I  were  guided  by 
external  appearance  alone,  I  should  certainly  separate  this  form  speci- 
fically from  B,Jhsculus,  but,  as  will  be  seen  in  the  following  description, 
the  differences  consist  only  in  var,  sordidus  being  much  duller  and 
rather  differently  coloured,  in  the  longitudinal  folds  being  sharper  and 
more  prominent,  and  in  the  whole  shell  being  rather  more  globular, 
and  on  an  average  rather  larger;  but  in  the  true  B, flocculus  there  is 
considerable  variation  in  all  these  respects,  as  there  likewise  is  in 
var»  sordidus;  thus  some  of  the  cylindrical  varieties  of  the  latter 
have  less  prominent  ridges  than  even  var.  Jhsculus.  In  general  ap- 
pearance I  have  seen  some  nearly,  but  not  exactly,  intermediate 
forms ;  therefore,  I  do  not  feel  positive  that  these  forms  may  not  be 
specifically  distinct,  but  have  failed,  after  careful  examination,  to  find 
any  sufficient  diagnostic  characters.  Moreover,  in  the  case  of  Balanus 
lavis,  I  was  led  to  believe  that  there  is  an  equal  and  somewhat 
analogous  amount  of  variation  in  the  specimens  inhabiting  Tierra  del 
Fuego  and  northern  Chile ;  and  in  this  case  I  was  enabled  to  show  the 
existence  of  strictly  intermediate  forms  in  the  intermediate  districts. 

The  shell  in  var.  sordidus  is  generally  globulo-conical,  dirty  white, 
frequently  with  a  green  tinge,  from  the  growth  of  confervoid  matter. 
Orifice  small.  The  exterior  surface  is  covered  with  numerous  pro- 
minent, narrow,  sharp  ribs  or  folds,  the  basal  margin  being  serrated 
with  projecting  points  where  the  folds  terminate.  When  the  radii  are 
not  developed,  the  sutures  are  very  often  obscure.  Internally,  the  shell 
is  faintly  tinted  of  a  porl-wine  purple.  In  aU  points  of  structure  thia 
form  is  identical  with  the  true  B.flosculus.  In  some  few  specimens 
the  whole  exterior  surface  was  disintegrated  and  smooth ;  and  this  is 
generally  the  case  with  the  upper  parts  of  the  shell.  Some  other 
specimens,  which  had  grown  crowded  together  on  wood,  had  become 
cylindrical,  and  consequently  the  orifice  was  as  large  in  diameter  as 
the  shell,  namely,  half  an  inch :  in  some  of  these  cylindrical  varieties 
the  sheath,  was  entirely  soldered  to  the  walls.  The  largest  specimens 
which  I  have  seen  were  '6  of  an  inch  in  diameter;  and  above  one  inch 
in  height. 

Affinities. — Tliis  species,  in  its  opercular  valves,  even  in  such  trifling 
characters  as  the  strength  of  the  opercular  membrane,  and  in  its  cirri, 
approaches  closely  to  B.  cariosus.     We  even  see  on  the  under  side  of 
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the  Bcutum^  in  that  species,  a  single  little  ridge,  foreshadowing,  as  it 
were,  the  crests  for  the  lateral  scutal  depressores,  so  remarkable  in  our 
present  species.  In  the  structure  of  the  shell  and  of  the  basis,  B.flos- 
cuius  is  much  more  closely  related  to  the  last  species,  or  B,  imperator. 
If  it  had  been  possible  to  have  arranged  the  species  in  a  single  line, 
B.Jhsculus  ought  undoubtedly  to  have  been  placed  between  B,  cariows 
and  imperator. 


41.  Balanus  BISULCATUS.     PL  8,  fig.  6  a — 6  c. 

Baianus  SULCA.TINUS  (P)    Nyst,  apud   D'Omalius  (sine  descript. 

aat  tabula),  Geologie  de  Belgique, 
1853.* 

Hadii  with  their  upper  margins  oblique  and  smooth; 
sutural  edges  smooth:  basis  permeated  by  large  pores. 
Scutum  narrow  y  with  from  two  to  four  longitudinal  furrows : 
tergum  with  the  spur  very  shorty  broad  as  half  the  valve. 

Far.  plicatUB,  with  the  walU  deeply  folded ;  radii  narrow,  with  their 
upper  margine  very  oblique. 

Fossil  in  Coralline  Crag,  Hamsholt,  Gedcrave,  Sutton;  Mus.  S.  Wood, 
Bowerbank,  J.  de  0.  Sowerby.  Rauville,  dans  le  Cotantin,  Mus.  G.  B.  Sowerby. 
Var,  plicaius,  Coralline  Crag,  Sutton,  Mus.  S.Wood.  Bolderberg,  near  Hasselt, 
Belgium,  Mus.  Bosquet. 

General  Appearance. — Shell  conical  or  tubnlo-conical,  often  rather 
globose ;  walls  frequently  thin,  either  very  smooth,  or  deeply  plicated 
longitudinally :  occasionally  the  same  specimen  is  smooth  in  the  upper 
part,  and  strongly  plicated  in  the  lower.  The  Radii  in  the  larger  speci- 
mens are  wide,  and  with  their  upper  margins  only  slightly  oblique ;  in 
the  smaller,  they  are  narrower  and  much  more  oblique,  but  in  each  case 
their  upper  margins  are  smooth  and  slightly  bowed.  Colour  apparently 
originally  nearly  white,  but  with  the  alee  generally,  in  the  smaller 
specimens,  clouded  with  a  dark  tint:  the  radii  are  usually  striped 
feebly  in  longitudinal  lines.  Basal  diameter  of  largest  specimen  '8  of 
an  inch  ;  but  this  seems  to  have  been  an  unusual  size. 

Scuta :  narrow,  with  the  basal  margin  forming  an  unusually  small 
angle  with  the  occludent  margin ;  surface  slightly  convex,  with  lines 


*  I  am  indebted  to  M.  Bosquet  for  a  specimen,  bearing  this  name  and  refer- 
ence, found  in  the  *  Systeme  fiolderien'  of  Dumont,  (miocene  according  to  Sir 
C.  Lyell)  at  Bolderberg.  The  specimen  consists  of  a  rostrum,  with  a  portion 
of  the  base  attached ;  and  as  these  parts  are  in  some  degree  characteristic,  1 
fully  believe  this  specimen  to  be  the  B.  bisuleatus.  I  hope  hereafter  to  give  in 
the  Paheontographical  Series  fuller  illustrations  of  this  and  the  followmg  fossil 
species. 
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of  growth  approximate,  moderately  prominent ;  on  the  tergal  half  of 
the  valve,  two  difitinct  rather  broad  furrows,  with  sometimes  a  third, 
and  even  a  fourth,  nearer  to  the  occladent  margin  (PI.  8,  fig.  6  a), 
extend  from  the  apex  down  the  valve,  and  give  it  a  very  pecaliar 
appearance:  the  furrows  near  the  tergal  margin  are  the  deepest. 
Internally,  the  upper  part  of  the  valve  is  roughened  with  small 
points :  the  articular  furrow  is  unusually  wide :  the  articular  ridge  is 
very  prominent  and  but  little  reflexed,  with  the  lower  end  almost 
abruptly  cut  off:  the  adductor  ridge  is  prominent,  but  short :  there  are 
small  deepish  pits  for  the  rostral  and  lateral  depressores. 

Terffa  (6  6),  broad,  flat,  with  a  flight  narrow  prominent  rim 
along  the  scutal  margin,  which  margin  is  slightly  bowed.  The  basal 
margin  on  the  carina!  side  of  the  spur  slopes  so  gradually  towards 
the  spur,  that  the  latter  is  barely  distinct,  and  is  very  short,  not 
depending  nearly  half  its  own  width  beneath  the  basi-scutal  angle : 
it  is  broad^  namely,  measured  across  the  upper  part,  as  broad  as 
half  the  valve ;  its  basal  end  is  obliquely  rounded  off  on  the  carinal 
side ;  it  is  placed  close  to  the  basi-scutal  angle.  The  carinal  margin 
of  the  valve  is  just  perceptibly  bowed,  and  is  formed  by  rectangularly 
upturned  lines  of  growth.  InternaUy,  the  upper  part  of  the  valve  is 
rough;  the  articular  ridge  is  prominent;  the  crests  for  the  tergal 
depressores  muscles  are  moderately  well-developed. 

Parietes,  not  porose  ;  internally,  the  ribs  are  smooth,  with  their  basal 
edges  very  finely  or  barely  denticulated.  The  radii  (as  already  stated) 
are  of  variable  breadth ;  they  have  their  upper  margins  either  very 
slightly  or  highly  oblique,  but  always  smooth  and  rounded:  their 
sjutural  edges  are  quite  smooth,  or  sometimes,  with  a  strong  lens,  traces 
of  transverse  striae,  representing  septa,  can  just  be  discovered.  The 
aUe  have  their  upper  margins  very  oblique ;  their  sutural  edges  are,  in 
the  laree  specimens,  quite  smooth;  in  the  younger  ones,  plainly 
orenated ;  the  recipient  furrow  being  clearly  marked  with  these  teeth. 
Basis  plainly  porose. 

Varieties. — It  is  certain  that  there  are  longitudinally  plicated  speci- 
mens of  this  species,  and  that  the  obliquity  of  the  upper  margins  of 
the  radii  also  varies  a  little :  nevertheless  some  of  the  deeply  plicated 
specimens  undoubtedly  have  a  very  different  aspect  from  the  ordinary 
varieties,  and  do  really  differ  in  the  sutural  edges  of  the  alse  being 
crenated,  and  in  the  greater  narrowness  and  obliquity  of  the  radii ;  but 
these  points  are  all  commonly  variable.  I  have  not  seen  any  large 
specimens  of  the  variety,  plieatus,  so  as  to  compare  them  with  the  large 
specimens  of  the  normal  form,  yet  I  can  hardly  entertain  any  doubt, 
considering  their  agreement  in  so  many  important  points,  that  I  have 
rightly  treated  these  forms  as  mere  varieties ;  it  is  unfortunate  that  none 
of  the  specimens  of  the  var,  plieatus  seen  by  me  have  had  opercular 
valves,  as  their  presence  would  have  removed  all  shadow  of  doubt. 

Affinities :  this  is  a  strongly  characterised  species,  and  nearly  allied 
only  to  the  following  species,  B»  dolosus.  The  furrows  on  the  scuta  in 
some  degree  resemble  those  on  B,  lavis^  but  there  is  no  alliance 
with  that  species.  It  is  certain  that  amongst  recent  species,  the  chief 
affinity  is  with  B,  Hameri  and  amaryllis. 


(sect.   V),  B/VLANUS    DOLOSU8.  ^05 


42.  Balaxus  dolosus.     PI.  8,  fig.  7. 

JRadii  with  their  upper  margins  oblique  and  smooth; 
sutural  edges  stnooth:  basis  permeated  by  large  pores. 
Tergum  with  the  spur  not  very  shorty  broad  as  one  third  of 
valve. 

Fossil  in  Ked  and  Mammaliferons  Crag,  England ;  Mas.  B.  Wood,  Bowerbank, 
Lyell,  J.  de  C.  Sowerby,  Heuslow,  &c.  Mammaliferous  Crag,  Postwick, 
near  Norwich,  Mas.  LyeU. 

This  species  so  closely  resembles  B.  bisulcatus,  both 
externally  and  in  all  the  essential  characters  of  the  parietes, 
radii,  and  basis,  that  it  is  quite  superfluous  to  describe 
over  again  these  parts.  The  specific  characters  are  derived 
from  the  opercular  valves,  which  present  well  defined  dis- 
tinctions, found  by  me  constant  in  several  specimens  of  both 
species.  B.  dolosus,  like  B.  bisulcatus,  has  quite  smooth 
and  deeply  plicated  varieties,  often  adhering  to  the  same 
univalve.  The  ribs  on  the  inner  surfaces  of  the  parietes 
are  remarkably  prominent.  I  think  the  upper  margins  of 
the  radii  are  in  this  species  rather  more  oblique  than  in 
B.  bisulcatus.  The  sutural  edges  of  the  radii  are  marked 
by  the  finest  striae,  representing  septa.  The  sutural  edges 
of  the  aide  are  generally  distinctly  crenated.  The  basis  is 
often  slightly  cup-formed,  and  very  plainly  porose  :  its 
surface  is  marked  by  radiating  ridges.  The  orifice  of  the 
shell  is  large,  and  elongated,  especially  in  young  specimens. 
The  basal  diameter  of  the  largest  specimen  is  '4  of  an  inch. 

The  Seuia  have  no  trace  of  the  two  or  three  longitudinal  furrows  so 
conspicuous  on  these  yalves  in  B.  bUulcatua,  and  which,  in  that  species, 
run  down  from  the  apex  of  the  valve ;  this  fact  showing  that  the  furrows 
occur  in  quite  young  individuals.  The  whole  valve  is  not  quite  so  narrow 
as  in  B.  bisulcatus,  but  otherwise  agrees  with  it  in  shape  :  internally, 
there  is  hardly  any  difference :  the  articular  furrow  is  not  so  wide :  the 
articular  ridge  is  very  prominent,  and  abruptly  truncated  at  its  lower 
end  :  the  adductor  ridge  is  also  prominent;  it  here  runs  a  little  higher  up 
the  valve  than  in  B.  bisiUcatus.  The  Tergum  differs  more  in  the  two 
species :  the  spur  is  not  so  broad ;  measured  in  its  upper  part,  it  is 
only  about  one  third  of  the  entire  width  of  the  valve,  instead  of  being 
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half  as  wide  as  the  talve :  it  is  considerably  longer,  depending  beneath 
tbe  basi-scutal  angle  more  ihan  half  its  own  width :  the  basal  margin 
of  the  yalve  on  the  carinal  side,  does  not  slope  so  gradually  into  the 
spur:  the  occludent  and  cannal  margins  are  slightly  arched,  as  in 
B,  bisulcatui.  Internally,  the  surface  is  rou*;!!,  the  articular  ridge  is 
prominent,  and  the  crests  for  the  tergal  depressores  are  well  developed, 
— all  as  in  B,  bUulcahu,  It  is  remarkable,  how  generally  the  opercular 
▼aWes  have  been  preserved  in  this  species  in  its  fossil  condition,  as 
compared  with  most  other  species  of  the  genus. 

It  is  not  easy  to  distinguish  by  external  characters  the 
rugged  varieties  of  this  species  from  B»  crenatus ;  indeed, 
the  only  difference  is  that  the  furrows  receiving  the  edges  of 
the  radii,  generally,  exhibit  in  B.  crenatus  a  slight  impres- 
sion of  the  septa,  which  are  entirely  absent  in  B.  dolosus. 
By  internal  characters,  such  as  the  non-porose  parietes,  and 
porose  basis,  our  present  species  widely  differs  from  B. 
crenatus. 


43.  Balanus  unguiformis.     PL  8,  fig.  8  a — 8  b. 

Balanus  UNGU1P0RMI8.    /.  tU  C.  Sowerby  (!)    Mineral  Gonchologj 

(sine  descriptione)  Tab.  648,  fig.  1, 
(Jan.  184f6). 

—  KKISXA.    /.  de  C,  Sowerby  (!)    lb.,  fig.  2. 

—  PEBFLEXUS.      Nyst,  spud  D'OmsUus  (Sine  descript.  tcI 

Tab.),  Geologic  de  la  Belgique,  1853.» 

Parietes  t/iin,  sometimes  permeated  by  pores;  radii  toith 
their  upper  margins  oblique ;  sutural  edges  very  finely  ere- 
nated:  basis  solid.  Tergum  unth  the  spur  narrow^  bluntly 
pointed. 

Yar.  erisma,  with  the  walla  longitudinally  folded  or  ribbed. 

Fossil  in  the  Eocene  formation.  Isle  of  Wight,  Colwell  Bay;  Hordwell; 
Barton,  (Chama  Bed) ;  Headon ;  Bembridge.  Bergh,  near  Klein  Spauweu^ 
Belgium  (P).  Attached  to  various  shells  and  wood.  Mus.  J.  de  C.  Sowerby, 
B.  forbes,  F.  Edwards,  Charlsworth,  T.  Wright,  Bowerbank,  Tennant,  Bosquet. 


•  I  am  much  indebted  to  M.  Bosquet  for  specimens  bearing  this  title,  from 
Klein  Spauwen,  which  certainly  appear  to  me,  as  far  as  can  be  judged  by  the 
separated  compartments,  without  the  opercular  valyes,  to  belong  to  our 
present  species. 
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This  species,  the  most  ancient  one  as  yet  well  known 
in  the  genus,  presents  to  the  systematist  a  most  un- 
fortunate peculiarity,  in  the  parietes  being  almost  as 
often  as  not  permeated  by  small  pores:  I  have  seen  no 
other  instance,  except  to  a  limited  degree  in  B.  glandular 
of  this  character  being  variable,  and  hence  it  must  be  still 
considered  of  high  classificatory  value,  in  so  varying  genus 
as  Balanus.  Owing  to  this  varying  condition  of  the 
parietes,  together  with  the  basis  being  quite  solid,  our 
present  species  has  as  good  a  claim  to  be  ranked  in  the  last 
as  in  the  present  section;  indeed,  I  think  it  has  more 
affinity  to  B.  crenatus  and  glandula  in  the  last  section,  than 
to  any  other  recent  forms :  I  have  placed  it  in  its  present 
place,  owing  to  its  intimate  affinity  to  B.  variana,  in  which 
the  parietes  seem  always  to  be  solid ;  and  partly,  I  believe, 
because  all  the  first  specimens  examined  by  me  exhibited 
no  traces  of  parietal  pores.  Owing  to  the  kindness  of 
Mr.  P.  Edwards,  I  have  seen  the  original  specimens,  excel- 
lently figured  by  Mr.  J.  de  C.  Sowerby  in  the  *  Mineral 
Conchology :'  I  can  perceive  no  diiference  between  B.  un- 
guiforviis  and  erismay  excepting  that  the  walls  in  the  latter 
are  longitudinally  folded, — ^a  character  we  know  to  be  vari- 
able  in  so  many  species.  In  both  varietes,  the  parietes  are 
sometimes  porose  and  sometimes  solid.  The  smaller  speci- 
mens, however,  figured  in  the  'Mineral  Conchology'  to  the 
right  hand,  may  possibly  be  a  distinct  species,  as  I  infer 
from  the  narrowness  of  their  radii. 

General  Appearance. — Shell,  tubulo-conical,  sometimes  considerably 
elongated  and  sub-cylindrical :  surface  either  very  smooth,  or  slightly 
folded,  or  deeply  folded  so  as  be  strongly  ribbed  longitudinaUy :  orifice 
rather  large,  rhomboidal,  narrow  at  the  carinal  end,  toothed,  but  not 
deeply :  vails  rather  thin  and  fragile :  radii  of  moderate  width,  with 
their  summits  oblique,  not  quite  smooth.  Basal  diameter  of  largest 
specimen,  about  three  quarters  of  an  inch. 

Scuta,  with  the  external  surface  smooth  :  there  is  a  trace  of  a  furrow 
running  down  the  Talve  from  the  apex,  near  to  the  ocdudent  mar- 
gin, and  this  is  only  worth  mentioning  from  the  analogous  furrows  in 
B.  buuleatus.  Internally,  the  upper  surface  of  the  valve  is  roughened: 
the  articular  ridge  is  very  prominent,  and  slightly  reflexed  :  there  is  no 
distinct  adductor  ridge ;  there  is  a  slight  but  variable  depression  for 
the  lateral  depressor.  Tergum,  with  the  longitudinal  furrow  shallow  ; 
spur  moderately  long,  about  one  fourth  or  one  fifth  of  the  width  of  the 
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valve ;  placed  at  about  its  own  width  from  the  baai-scutal  angle ;  basal 
end  bluutly  pointed ;  the  basal  margin  on  the  opposite  sides  of  the 
spur  forms  a  nearly  straight  line ;  the  carinal  margin  has  an  extremely 
narrow  border  formed  by  upturned  lines  of  growth.  Internally,  the 
surface  is  roughened  with  little  points :  the  articular  ridge  is  prominent : 
the  crests  for  the  tergal  depressores  moderately  prominent. 

Parietei :  the  longitudinal  ribs  on  the  internal  surface  are  either 
feebly,  or,  in  the  lower  part,  strongly  developed ;  their  basal  ends  are 
only  just  perceptibly  denticulated.  As  already  stated,  in  about  half 
the  specimens,  there  were  no  traces  of  parietal  pores ;  in  the  other 
half  there  were  either  distinct  or  obscure  pores ;  the  pores  are  circular, 
generally  of  unequal  sizes,  and  never  large;  in  the  same  individual 
they  would  sometimes  be  almost  wholly  absent  in  some  of  the  compart- 
ments, and  quite  plain  in  the  other  compartments.  The  Radii  are 
either  moderately  wide  or  rather  narrow,  and  have  their  upper  margins 
very  oblique,  and  not  distinctly  arched,  and  not  quite  smooth :  their 
Butural  cages  are  very  finely  crenated,  the  teeth  or  septa  not  being 
denticulated.  The  upper  margins  of  the  aUe  are  rather  less  oblique 
than  those  of  the  radii :  their  sutural  edges  are  barely  crenated.  The 
bona  is  thin,  and  without  any  trace  of  pores ;  the  upper  surface  is  some- 
times furrowed  in  radiating  lines. 


44.  Balanus  varians.     PI.  8,  fig.  9. 

B.  VARIANS.     0,  B,  SauferSy,  in  Darwin's  Geolog.  Observ.  on  South 

America,  (Sept.  1846),  Tab.  2,  fig.  4, 5.  6. 

Parietes  moderately  thick :  radii  wit  A  their  upper  margins 
very  oblique  ;  sutural  edges  almost  smooth^  or  finely  crenated : 
basis  finely  porose,  Tergum  with  the  spur  small^  narrow^ 
bluntly  pointed. 

Hab. — ^Port  St.  Julians,  Patagoma;  ancient  Tertiary  formation.    Eastern 
plain  of  Tierra  del  Fuego  (P) 

This  species  comes  so  close  to  B.  unyui/ormts,  that  I  have 
some  doubt  whether  they  ought  to  be  specifically  separated : 
the  whole  shell  is  stronger,  and  the  basis  can  be  seen  to  be 
porose  when  a  polished  section  is  made :  the  spur  of  the 
tergum  is  smaller,  more  pointed  and  more  medial,  but 
these  latter  diflTerences  may  be  due  to  mere  variation.  Should 
£.  varians  and  unguiformis  prove  to  be  the  same  species, 
the  latter  name  has  the  priority. 

General  Appearance^ — Shell  moderately  strong  and  thick ;  shape 
conical    or    tubular,   or  even  inverted    conical;   orifice    moderately 
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toothed,  lurg^y  sub-trigonal;  walls  either  smooth  or  longitadinally  folded; 
the  elongated  specimens  are  most  apt  to  be  smooth.  The  Badii  are 
narrow  and  oblique.  Diameter  of  largest  specimen  above  three- 
quarters  of  an  inch. 

Scuta,  with  the  lines  of  growth  moderately  prominent ;  the  internal 
surface  of  the  valve  has  been  ill  preserved;  but  a  very  prominent, 
hardly  reflexed,  articular  ridge,  can  be  distinguished,  as  well  as  the 
absence  of  an  adductor  ridge.  Terga,  with  no  distinct  longi- 
tudinal furrow  running  down  the  valve  :  spur  short,  bluntly  pointed, 
narrow,  about  one  fifth  or  one  sixth  of  width  of  valve ;  placed  at  above 
its  own  with  from  the  basi-scutal  angle  ;  the  basal  margin,  on  each  side 
close  to  the  spur,  curves  towards  it.  Internally,  all  that  can  be  distin- 
guished, is  that  the  articular  ridge  is  prominent. 

Parietes  ;  their  inner  surfaces  appear  to  have  been  nearly  smooth ; 
the  absence  of  parietal  pori^s  could  be  made  out  only  by  polishing  a 
transverse  section.  The  Badii  are  narrow,  and  have  their  upper  margins 
very  oblique  and  rather  smooth :  in  the  elongated  varieties  the  sutural 
edge  appears  to  be  almost  absolutely  smooth  ;  in  the  conical  specimens 
it  is  slightly  crenated,  the  septa  being  apparently  not  denticulated.  In 
living  species  we  have  a  similar  variation  in  the  state  of  the  sutural 
edges  of  the  radii,  in  B,  balanoides  and  crenattu  the  edges  being  much 
smoother  in  much  elongated  specimens  than  in  other  varieties.  The 
ala  have  their  upper  margins  less  oblique  than  those  of  the  radii,  with 
their  sutural  edges  barely  crenated.  The  Bcuis  is  either  fiat,  or,  in  the 
elongated  specimens,  deeply  cup-formed ;  in  section  it  can  be  seen  to 
be  finely  and  irregularly  porose. 


46.  Balanus  inclusus.     PL  8,  fig.  10  a — 10  c. 

SAell  reddish'broum :  radii  broody  mth  their  upper  mar» 
ffins  not  oblique,  or  only  moderately  oblique;  sutural  edges 
toith  plainly  denticulated  septa :  basis  porose.  Scutum  unth- 
out  an  adductor  ridye  ;  teryum  with  the  spur  rather  narrow. 

Far.  (a)  (PI.  8,  fig.  10  6,  10  c),  with  the  shell  elongated  in  its 
rastro'Carinal  axis ;  basis  narrow,  clasping  the  stem  of  a  zoophyte ; 
lateral  compartments  much  broader  than  the  almost  linear  rostrum, 
carina,  and  carino-lateral  compartments. 

Far,  (b),  with  rough  longitudinally  folded  walls,  and  with  the 
summits  of  the  radii  forming  an  angle  of  about  45°  with  the  basis. 

Fouil  in  Coralline  Crag,  Sutton  and  Gtedmve;  attached  to  foliaceoos 
Bryozoa ;  Mas.  S.  Wood,  I^werbauk.  Far.  a.  Coralline  Crag,  Sutton,  attached 
to  cylindrical  branches  of  corals ;  Mas.  S.  Wood.  Far.  b.  attached  to  shells, 
Osnabmck,  Hanover,  Mus.  Lyell ;  Biinde,  Westphalia,  Mus.  Krantz. 
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My  materials  consist  of  a  beautiful  series  of  specimens  in 
Messrs.  Wood  and  Bowerbank's  collections;  but  unfor- 
tunately only  a  single  young  specimen  had  its  opercular 
valves  preserved.  Not  one  specimen  of  the  very  curious 
variety  [a)  had  opercular  valves,  yet  1  cannot  feel  any  doubt 
about  its  being  only  a  variety,  caused  by  its  attachment 
to  a  thin  cylindrical  branch  of  a  coral,  instead  of  to  a 
foliaceous  Bryozoon ;  it  will,  however,  be  convenient  to  give 
a  separate  description  of  this  very  remarkable  form.  With 
respect  to  var.  (b),  both  sets  of  specimens  came  to  me 
with  the  name  B.  stellaris,  of  Bronn ;  but  as  Bronn  dis- 
tinctly states,  that  in  his  species  the  parietes  are  porose,  and 
as  such  is  not  here  the  case,  this  cannot  possibly  be  that 
species:  these  specimens  did  not  possess  their  opercular 
valves,  and  therefore  cannot  be  identified  with  certainty. 

General  Appearance, — Shell  conical,  with  the  orifice  rather  large, 
and  rhomboidal.  The  surface  is  yery  smooth,  except  in  var.  (b,)  from 
the  Continent,  in  which  it  is  ragged  and  longitudinally  folded.  The 
colour  is  ochreons-brown  (chiefly  no  doubt  derived  from  the  imbedding 
substance)  tiuged  with  red.  The  radii  often  have  a  much  darker  and 
more  distinct  red  tint ;  they  are  sometimes  longitudinally  striped  with 
dirty  white.  The  radii  are  broad,  with  their  summits  straight,  and  very 
slightly  oblique ;  in  var,  5,  however,  they  slope  at  an  angle  of  about 
45^.  Basal  diameter  of  largest  specimens  *6  of  an  inch ;  but  this  is 
an  unusual  size. 

Scuta  (from  a  young  individual),  with  the  growth  ridges  little 
prominent.  Internally  the  articular  ridge  is  moderately  prominent, 
with  its  lower  end  very  obliquely  rounded  ofi*;  there  is  no  adductor 
ridge  ;  there  is  a  minute  pit  for  the  lateral  depressor  muscle.  Terga^ 
with  a  slight  longitudinal  depression  extending  down  to  the  spur :  spur 
short,  with  its  lower  end  almost  square  or  truncated,  about  one  fourth  of 
width  of  valve,  and  placed  at  about  half  its  own  width  from  the  basi- 
scutal  angle.  Internally,  the  articular  ridge  is  prominent ;  the  crests 
for  the  tergal  depressores  are  feebly  developed. 

Parietes^  moderately  thick  and  generally  strongly  ribbed  inter- 
nally, without  parieted  pores.  Radii,  wide,  with  their  upper  margins 
straight,  not  smooth  or  rounded,  and  very  slightly  (or,  in  var,  6, 
moderately)  oblique;  their  sutural  edges  have  well-developed  septa, 
which  are  denticulated:  the  interspaces  between  the  septa  are  filled 
np  solidly.  The  al€e  have  their  upper  margins  oblique  :  they  are  only 
slightly,  and  sometimes  not  at  all,  added  to  above  the  level  of  the  oper- 
cular membrane :  their  sutural  edges  are  smooth.  The  basis  is  thin, 
but  plainly  porose. 

Far.  (a). — With  respect  to  this  remarkable  variety,  any  one  would  at 
first  think  it  specifically  distinct.  The  shell  is  much  compressed,  or  eion-> 
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gated  in  the  rostro-carinal  axis,  sometimes  to  a  great  degree ;  I  have 
seen  a  specimen  '25  of  an  inch  in  this  axis  and  only  *1  in  its  broadest 
part;  but  this  is  a  very  unusual  degree  of  elongation.  The  most 
remarkable  character  is  the  extraordinary  narrowness  of  the  carina,  the 
carino-lateral  compartments,  and  of  the  rostrum,  compared  with  the 
great  breadth,  especially  along  the  basal  margin  (PI.  S,  fig.  10  &,  10  c), 
of  the  lateral  compartments.  The  radii  are  of  unusual  breadth.  The 
tips  of  the  rostrum  and  of  the  lateral  compartments  are  a  little  arched 
in,  tending  to  make  the  shell  somewhat  globular.  The  true  basis  is 
extremely  narrow  (fig.  10c):  it  is  deeply  grooved,  from  clasping  the 
thin,  cylindrical  stem  of  the  coral  to  which  it  had  adhered ;  and  I  have 
seen  specimens  in  which  the  opposite  edges  of  the  groove  had  met,  a 
tube  having  been  thus  actually  formed.  From  the  grooved  basis,  and 
from  the  elongation  of  the  shell  in  the  rostro-carinal  axis,  this  species 
presents  so  close  a  general  resemblance  to  Balanus  calceolus,  and  its 
allies,  that  I  have  seen  it  in  a  collection  arranged  on  the  same  tablet 
with  a  fossil  specimen  of  B,  ealceolus.  Notwithstanding  the  above 
several  strongly-marked  characters,  by  which  this  variety  differs  from 
the  ordinary  form,  there  is  a  resemblance  in  colour  and  aspect,  which 
though  difficult  to  be  described,  made  me  from  the  first  suspect  that  the 
two  were  specifically  identical.  In  no  point  of  real  structure  is  there 
any  difference,  excepting  that,  perhaps,  the  pores  in  the  basis  are  here 
ralher  smaller ;  but  this  might  arise  from  the  little  development  of  the 
peculiar  basis.  Having  come  to  this  conclusion,  I  was  interested  by 
finding  a  specimen  in  Mr.  Wood's  collection,  which  had  originally 
fixed  itself  (j^^^S^^S  ^^^™  ^^^  ^^^™  ^^  ^^^  basis)  on  a  cylindrical  stem, 
but  which  had  subse(iuently  grown  on  to  an  adjoining  flat  surface  ; 
consequently,  one  side  of  the  shell  presented  all  the  peculiar  characters 
of  the  present  variety,  whereas  the  other  side,  at  the  rostral  end,  was 
undistinguishable  from  the  ordinary  form.  The  unequal  development 
of  the  rostrum  on  the  two  sides  was  very  striking,  and  clearly  showed 
how  great  an  effect  could  be  produced  by  the  nature  of  the  surface  of 
attachment. 

This  singular  variety  cannot  be  considered  accidental,  in  the  sense  in 
which  this  term  may  be  applied  to  some  varieties :  the  larva  evidently 
fixes  itself  intentionally,  in  a  certain  definite  position,  on  the  branch  of 
the  coral  (when  a  branch  is  chosen),  exactly  as  in  the  case  of  Balanus 
calceolus,  or  Scalpellum  vulgare.  But  when  other  species  of  Balani 
occasionally  fix  themselves  on  branched  corals,  their  position  seems  to 
be  accidental  and  unsymmetrical ;  thus  among  the  symmetrically  elon- 
gated specimens  of  the  present  species,  I  found  one  specimen  of  Balanus 
bisulcatus,  which  had  evidently  been  attached  in  an  almost  transverse 
position  to  a  branch,  and  had  thus  become  much  distorted ;  so,  again, 
I  have  seen  specimens  of  the  recent  B.  amaryllis  attached  irregularly 
to  a  Gorgonia,  in  the  midst  of  the  symmetrically  elongated  shells  of 
Balanus  navicula,  an  ally  of  B,  calceolus. 

This  variety  does  not  seem  to  attain  so  large  a  size  as  the  ordinary 
form. 

Affinities, — ^This  species  is  allied  to  the  two  last-described  fossils, 
namely,  B,  varians  and  ungui/ormis,  but  is  perhaps  more  nearly  related 
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to  the  recent  B»  allium,  an  inhabitant  of  the  Barrier  Reef  of  Australia. 
The  longitudinally  folded  Tariety  (6)  can  hardly  be  distinguiafaed  by  ex- 
ternal aapect,  or  even  by  the  opercular  yalves,  from  B,  crenatus ;  but 
when  the  shell  is  disarticulated,  the  porose  walls  and  non-porose  basis 
of  B,  crenaiugj  allow  of  no  mistake  in  the  diagnosis  of  the  two  species. 


2.  Sub-Genus — ^Acasta.     PI.  9. 

AcASTA.    Leaeh,    Journal  de  Physique,  torn.  Ixxxv,  1817. 

Compartments  six ;  parietes  and  basis  non-porose :  basis 
calcareous^  cup'/ormed^  not  elongated,  attached  to  sponpes^  or 
rarely  to  the  bark  of  Ists. 

Distribution  mundane;  imbedded  in  sponges  and  the  sponge-like  bark  of 
Isifl. 

• 

This  sub-genus,  in  one  sense,  is  a  very  natural  one,  inas- 
much as  all  the  species  are  closely  allied  in  essential  struc- 
ture, in  general  appearance,  and  in  habit.  On  the  other 
hand,  in  the  structure  of  the  shell,  in  all  the  characters 
derived  from  the  opercular  valves  and  animal's  body, 
Acasta  cannot  properly  be  distinguished  generically  from 
some  species  of  Balanus ;  thus  B.  navicula  and  cymbiformis 
agree  in  the  parietes  and  basis  not  being  porose  and  in  all 
other  essential  respects,  differing  only  in  the  shell  being  more 
elongated  in  the  rostro-carinal  axis  and  in  being  attached 
to  Gorgoniae  instead  of  to  sponges ;  yet  we  shall  see  that 
Acasta  purpurata  lives  imbedded  in  the  bark  of  Isis,  so 
that  even  the  habit  of  being  imbedded  in  sponges  fails. 
Balanus  terebratus  would  have  been  ranked  as  an  Acasta  had 
it  inhabited  sponges.  On  the  other  hand,  some  species  of 
Balanus  inhabit  sponges,  as  is  often  the  case  with  B.  spon- 
yicola,  and  always  with  B.  declivis :  but  both  these  species 
are  distinguished  easily  from  Acasta,  the  former  by  its  porose 
walls  and  basis,  and  the  latter  by  its  membranous  basis ; 
it  may,  however,  be  reasonably  doubted  whether  such  dif- 
ferences ought  to  be  considered  as  even  sub-generic.  The 
most  important  character  of  Acasta  probably  consists  in  the 
anterior  ramus  of  the  fourth  pair  of  cirri,  differing  slightly 
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in  the  arrangement  of  its  spines,  and  in  some  other  points, 
from  the  rami  of  the  two  posterior  pairs  of  cirri, — a 
character  not  as  yet  observed  in  any  other  cirripede. 
Had  not  the  genus  Acasta  been  already  founded  and 
extensively  admitted,  certainly  I  should  not  have  formed  it; 
but  considering  the  close  similarity  in  habits,  aspect,  and 
structure,  of  the  nine  species  of  Acasta,  and  considering  the 
already  large  size  of  the  genus  Balanus,  I  hope  I  may  stand 
excused  for  admitting  Acasta  as  a  sub-genus. 

General  Appearance. —  The  shape  varies  from  nearly 
globular  to  that  of  a  somewhat  flattened  acorn,  the  orifice 
being  often  a  little  contracted  from  the  inward  curvature 
of  the  tips  of  the  parietes.  In  A.  spon^ites,  however,  the 
orifice  is  generally  widely  open ;  and,  on  the  other  hand,  in 
A.  sporilluSy  the  orifice  is  reduced  to  a  mere  pore.  The 
usual  tint  is  pale  reddish,  but  J.  purpurata  is  purple, 
and  A.  sporillus  purplish-brown.  The  surface  is  either 
smooth,  or  is  shagreened  with  minute  points,  as  in  A. 
sporiilus,  and  fenestrata,  and  in  some  specimens  of  A, 
sulcata;  and  in  all  the  species,  except  A.  sporillm  and 
fcnestrata^  many  individuals  are  furnished  with  elongated, 
curved,  sharp,  shelly  points,  like  those  in  var.  spinoaus  of 
Balanus  tintinnabuium.  The  sumniits  of  the  radii,  which 
are  generally  of  moderate  breadth^  are  more  or  less  oblique; 
their  surface  is  often  marked  by  lines  parallel  to  the  basis, 
instead  of  by  vertical  lines  corresponding  with  the  lines  of 
growth,  as  in  most  species  of  Balanus.  The  carino-lateral 
compartments  vary  in  proportional  breadth  in  the  difierent 
species :  in  A,  sporillus,  they  tend  to  become  rudimentary, 
and  in  this  species  (PI.  9,  fig.  9  d)  their  basal  margins,  or 
rather  points,  do  not  reach  down  to  the  basis.  The  species 
are  all  small,  A.  glans  and  undulata  are  the  largest,  being 
sometimes  '65  of  an  inch  in  basal  diameter. 

Opercular  Values. — These  differ  in  no  generic  respect 
from  those  of  Balanus.  The  Scwta  are  striated  longi- 
tudinally in  several  of  the  species:  the  adductor  ridge 
is  barely  developed  in  any,  being  most  prominent  in 
A.  cyathu^.  The  articular  ridge  is  prominent  in  A.fenes- 
trata  and  purpurata.  In  the  Terffa,  the  spur  is  either 
truncated  and  very  broad,  or  moderately  narrow  and  bluntly 
pointed  :  the  surface  of  the  valve  is  often  depressed,  and  in 
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A.  spongiteB  and  fenestrata  it  is  furrowed  in  the  line  of  the 
spur.  The  articular  ridge  and  furrow  are  well  developed  in 
A.  feneatrata  and  purpurata.  The  crests  for  the  tergal 
depressor  muscles  are  either  absent  or  very  feebly  developed. 

Structure  of  the  Parietes  and  Radii. — ^The  parietes  are 
not  porose  \  internally,  they  are  either  smooth,  or  slightly, 
or  strongly  ribbed  in  longitudinal  lines ;  the  presence  of 
these  ribs,  which  are  homologous  with  the  parietal  septa 
in  Balanus,  is  variable  even  in  the  same  species.  In 
A.  sporillua  the  inner  smface  is  curiously  reticulated.  The 
sutural  edges  of  the  radii  are  either  smooth,  or  very  slightly 
crenated  by  the  septa,  in  lines  parallel  to  the  basis.  The 
upper  margins  of  both  radii  and  alae  are  always  more  or  less 
oblique.  The  radii  sometimes  do  not  extend  down  to  the 
basis;  and  in  this  case,  as  will  presently  be  described, 
apertures  are  left  in  the  lower  half,  between  the  compart- 
ments. In  A,  glam  and  lavigata  the  internal  margin  of  the 
wall  of  each  compartment,  from  the  sheath  to  the  basis, 
projects  inwards,  forming  inside  the  shell  as  many  double 
ridges  (PL  9,  fig.  B  3),  as  there  are  compartments,  namely, 
six :  a  nearly  analogous  structure  occurs  in  certain  species 
of  Balanus.  The  basal  edge  of  the  sheath,  in  most  of  the 
species  (5  by  9  ^),  depends  freely,  and  is  hollow  beneath,  but 
this  is  always  a  variable  point. 

Basis, — The  base  is  either  saucer  or  cup-shaped,  but  in 
A,  cyathus  it  is  almost  flat ;  it  is  generally  symmetrical  and 
smooth,  with  the  lines  of  growth  closely  approximate.  In 
A.  feneatrata  the  basis  is  commonly  as  deep,  as  the  shell  is 
high.  The  edge,  in  several  of  the  species,  is  crenated  with 
minute  teeth  or  notches;  and  these  are  so  large  in  some  speci- 
mens  of  A.  sulcata  and  cyathus,  as  to  make  the  edge  almost 
pectinated.  In  A,  glans,  and  in  a  lesser  degree  in  A.  lavigata, 
there  are  six  knob-like  teeth  (fig.  5  a),  corresponding  with 
the  points  of  junction,  between  the  basal  edges  of  the  in- 
wardly prominent  margins  of  the  six  compartments,  and 
the  basis :  in  those  specimens,  in  which  the  six  teeth  are 
largely  developed,  six  ridges  produced  by  their  successive 
development,  extend  down  towards  the  centre  of  the  basal 
cup.  When  the  basal  cup  is  dissolved  in  acid,  there  is 
left  a  little  animalised  tissue  and  an  external  membrane, 
formed    as    usual    in    slips,   and    furnished    with    blunt 
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little  external  points  (apparently  representing  spines),  each 
of  which  has  a  short  tubulus  extending  to  the  corium. 
Although  I  dissolved  the  basis  of  three  specimens,  I  could 
not  distinctly  make  out  any  cement ;  nor  did  I  see  any 
cement-ducts ;  yet  these  are  readily  distinguished,  after  the 
dissolution  of  the  basis  in  acid,  in  fialanus,  Elminius  and 
Tetraclita.  There  can  be  no  doubt  that  the  young  shell 
must  at  first  be  cemented  to  a  fibre  of  the  sponge;  but  I 
suspect  that  the  cementing-tissue  is  not  subsequently  formed, 
owing  to  the  support  aflforded  by  the  growth  of  the  enve- 
loping sponge.  As  some  species  of  Balanus  are  habitually 
or  occasionally  imbedded  in  sponges,  it  is  important  to 
observe,  that  the  species  of  Acasta  are  not  only  imbedded, 
but  are  attached  to  the  fibres  of  the  sponge :  but  even  this 
cha)*acter,  as  we  have  already  seen,  is  not  sufficient  to  dis- 
tinguish the  genus  Acasta  from  Balanus,  for  B.  declivis  is 
attached  exclusively  to  sponge. 

Perforations  in  the  Shell. — Calcification  seems  often  to 
fail  to  a  certain  extent  in  this  genus :  the  basal  cup  in  most 
specimens  of  A*  spongitea^  and  in  some  of  A,  glan%  and 
other  species,  is  irregularly  perforated  by  numerous  minute 
orifices,  closed  only  by  the  external  membrane,  and  filled 
up  inside  by  pulpy  corium.  In  some  specimens  of 
A.  spongites,  from  the  Cape  of  Good  Hope,  parts  of  the 
basis  were  riddled  like  a  sieve.  ^  I  have  seen  similar  per- 
forations in  the  parietes  of  a  fewspecimens  of  A,  glans.  In 
some  specimens  of  A.  sulcata,  the  radii  do  not  extend  quite 
down  to  the  basal  edge  of  the  walls  (PL  9,  fig.  2  a),  and  in 
consequence  a  small  cleft,  closed  only  by  membrane,  is  left 
between  the  compartments,  for  a  little  space  above  the  basal 
cup.  In  A.  fenestrata  (fig.  7  a),  and  in  a  lesser  degree  in 
A.purpurata  (8  a),  not  only  do  the  radii  not  extend  to  the 
basal  cup,  but  the  parietes  either  on  one  or  both  sides  of 
each  suture  are  hollowed  out,  so  that  six,  large  or  small^ 
elongated,  membrane-covered  openings  are  formed,  which 
extend  from  beneath  the  sheath  down  to  the  basal  cup. 
These  openings,  which  I  have  not  seen  in  any  other  genus, 
will  be  more  fully  described  under  the  respective  species. 

Mouth. — The  parts  of  the  mouth  are  identical  in  the 
several  species,  and  present  no  generic  differences  from 
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those  in  Balanus.  The  outer  maxillae  and  palpi  appear 
unusually  prominent :  the  labrum  is  deeply  notched,  with 
no  teeth,  or  very  obscure  teeth  on  each  side.  The  mandibles 
have  five  teeth,  but  the  fifth  is  sometimes  confluent  with  the 
inferior  angle.  The  maxillae  are  not  notched ;  and  carry  one 
or  two  spines,  near  their  inferior  angle,  nearly  as  large  as  the 
upper  pair.     The  outer  maxillae  are  bilobed. 

Cirri:  in  the  first  pair,  the  rami  are  very  unequal  in 
length,  the  one  ramus  being  from  half  to  one-third  of  the 
length  of  the  other.  The  segments  in  the  second  and  third 
pairs,  are  not  so  much  broader, or  so  much  more  crowded  with 
bristles,  in  comparison  with  the  three  posterior  pairs,  as  is 
the  case  with  most  species  of  Balanus.  The  three  posterior 
pairs,  except  in  A.  purpurata,  are  much  elongated,  and  the 
long  t^in  segments  bear  four,  and  sometimes  only  three, 
pairs  of  spines,  which  are  generally  doubly  and  finely 
serrated,  or  even  feathered.  The  most  remarkable  fact 
respecting  the  cirri,  is,  that  in  A.  apongites,  sulcata^  ct/athus^ 
and  glans,  the  fourth  pair,  instead  of  being  identical  in 
structure,  as  in  all  other  genera,  with  the  fifth  and  sixth  pairs, 
has,  on  its  anterior  ramus,  the  pairs  of  spines  more  crowded 
together,  with  the  little  intermediate  spines,  and  those  in 
the  dorsal  tufts,  a  little  longer  than  in  the  sixth  cirrus ;  and 
between  the  pairs  of  spines,  there  occur  some  straight,  up- 
wardly pointed,  very  minute,  and  very  thick  spines  or  teeth. 
And,  what  is  still  more  remarkable  (as  will  hereafter  be 
described  in  detail),  in  certain  specimens,  but  not  in  all,  of 
A.  sulcata,  the  front  surfaces  of  the  lower  segments  on  the 
anterior  ramus,  are  developed  into  thick,  small,  downwardly 
curved,  hook- like  teeth ;  this  likewise  is  the  case  with  the 
upper  segment  of  the  pedicel  (PI.  29,  fig.  2), — ^a  most 
elegant,  mandible-like  organ  for  the  prehension  of  prey  being 
thus  formed.  The  variability  of  such  beautifully  contrived 
teeth  is  very  surprising.  Some  similar  teeth  occur  on  the 
segments  of  the  anterior  ramus  of  the  fourth  cirrus,  but  not 
on  the  pedicel,  in  A.  cyathm.  A  few  teeth  resembling  the 
above,  but  thicker,  occur  on  the  segments  of  the  anterior 
ramus  of  the  same  cirrus,  in  A.  purpurata. 

BranchitBy  8fc, — In  A.  spongites,  1  found  the  branchiae 
rather  small,  with  transverse  plications.   The  muscles  of  the 
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sack,  which  run  to  the  opercular  valves,  seemed  rather  feeble 
in  most  of  the  species.  The  penis  in  several  species  was 
remarkably  long,  and  in  A.  spongites  I  noticed  the  straight 
projecting  point  at  its  dorsal  base,  as  is  common  in  Balanus. 

Affinities^  §Cc. — At  the  commencement  of  the  description 
of  the  genus,  I  gave  my  reasons  for  keeping  Acasta  dis- 
tinct as  a  sub-genus  from  Balanus.  The  species  are  particu- 
larly troublesome  to  identify,  not  only  from  the  great 
variability  of  the  most  obvious  characters,  but  from  the  very 
close  general  external  appearance  of  most  of  the  species,  and 
the  consequent  necessity  for  cleaning  and  disarticulating  at 
least  one  specimen  in  every  group.  The  shape,  however,  of 
the  shell  and  basis,  and  the  state  of  their  disarticulated  edges, 
whether  smooth,  crenated,  or  toothed,  here  offer  more  service- 
able, though  still  very  variable,  characters  for  the  identifi- 
cation of  the  species,  than  is  usual  with  sessile  cirripedes ; 
and  this,  probably,  is  in  part  due  to  the  almost  free  or  un- 
attached condition  of  the  whole  shell,  suspended,  as  it  were, 
in  the  midst  of  sponges,  which  they  inhabit.  The  opercular 
valves,  on  the  other  hand,  are  less  serviceable  than  usual. 

Bange,  Habitats,  8fc, — The  species  are  found  all  over  the 
world,  excepting  in  the  very  cold  latitudes.*  Acasta 
lamgata  ranges  from  the  Red  Sea  to  the  Philippines; 
A.  spofiffites  from  the  south  of  England  and  Wales  to  the 
Cape  of  Good  Hope ;  and  A.  cyathus  from  Madeira  to  the 
West  Indies ;  most  of  the  other  species  seem  to  have  rather 
confined  ranges.  The  East  Indian  Archipelago  seems  to 
be  the  metropolis  of  the  genus,  for  here  A.  lavigata, 
fenestrata.purpuratay  and  ^orillm,  are  all  found.  Of  these 
four  species,  A.  purpurata  lives  imbedded,  not  in  sponges, 
bat  in  the  sponge-like  bark  of  an  Isis ;  and  I  think  it  pro- 
bable, that  A.  sporilltis  may  have  somewhat  analogous 
habits.  The  same  species  often  lives  imbedded  in  difierent 
kinds  of  sponge ;  thus,  I  have  seen  A.  lavigata  and  cyathus 
in  apparently  three  kinds,  and  A.  spongites  in,  as  I  believe, 
four  kinds.  The  genus  existed  during  the  miocene  period,  in 
the  Coralline  Crag,  under  a  form  closely  allied  to  A,  spongites, 

*  I  am  greatly  indebted  to  Mr.  Bowerbank  for  his  great  kindness,  in  looking 
oyer  his  immense  collection  of  sponges  from  all  prts  of  the  world,  and  sending 
to  me  all  the  specimens  of  Acasta  he  could  find  imbedded  in  them. 
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1.   ACASTA  BPONGITKS.      PI.  9,   fig.  1  a — 1  d. 

Lepas  SF0N61TE8.    Poli.    Testacea  utriasque  SIcilisB,  1795,  Tab.  6, 

fig.  3—6. 
Balanus  spovoeosus.    Montagu.    Test.  Brit.  SuppL,  1808. 

—  SPONGITES.     Ik  Blainville.    Diet.  Sc.  Nat.,  PI.  116,  fig.  3. 
Lepas  spongiosa.     WooiPt  General  Conchologj,  p.  47. 

AcASTA  MoNTAGUi.    Leochy  in  Lamarck,  Animaux  sans  Yertebres, 

1818,  et  in   Encyclop.   Brit.,  Supplement, 
1824,  vol.  3,  PI.  57.* 

—  —  J.  E.   Gray.     Annals    of   Philosophy,   New 

Series,  vol.  10,  Aug.  1825. 

—  SPOKGITES.     Philippi.     Enum.  Mollos.  Siciliae,  vol.  2,  p.  211, 

1844. 
Balamtts  Montagui;    Brown's  Illustrations  of  Conchology  (2d  edit. 

1844),  PL  63.  fig.  24—26. 

CarinO'lateral  parietes  about  one  siwth  of  width  of  lateral 

parietes:    inner  surface  of  the  parietes  generally   ribbed 

feebly :  acutufn  with  the  articular  ridge  abruptly  cut  off  at 

its  lower  end:  tergum  with  the  spur  rounded-truncated^  about 

one  third  of  width  of  valve. 

Hab. — South  coast  of  England ;  South  Wales,  (Tenby) ;  Portugal ;  Naples ; 
Sicily ;  Gape  of  Good  Hope. 

This  species  and  the  three  following,  have  caused  me 
much  doubt  and  trouble.  At  first  I  took  the  view  here 
adopted,  namely,  that  they  were  distinct;  more  careM 
examination  made  me  nin  them  altogether  under  one  name. 
Finally,  after  still  further  deliberation,  and  the  examination 
of  a  few  additional  specimens,  I  concluded  there  was 
the  least  chance  of  error  in  classing  them  separately.  I 
may  here  mention,  that  in  some  sponge  from  the  Cape 
of  Good  Hope,  this  species  was  mingled  with  Balanus 
spongicola, 

*  As  the  plate  to  the  Supplement  to  the  '  Encyclop.  Brit.'  is  marked  as 
engraved  in  1817, 1  presume  Dr.  Leach  gave  a  proof  to  Lamarck,  thus  en- 
abling him  to  publish  this  species  four  years  before  the  Supplement  itself 
appeared. 
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General  Appearance, — The  shape  is  usually  that  of  a  cup,  the  orifice 
being,  in  most  cases,  rather  large,  and  deeply  notched,  owing  to  the 
great  obliquity  of  the  radii  and  aJse.  The  surface  is  generally  smooth, 
but  furnished  with  sharp  calcareous  projections.  The  colour  is 
pinkish,  and  chiefly  in  the  upper  part  of  the  shell ;  the  lower  part  is 
often  yellowish  from  the  preserved  epidermis.  The  parietes  in  the 
carino-lateral  compartments  are  always  narrow,  being  only  one  sixth  or 
one  seventh  of  the  width  of  the  parietes  in  the  lateral  compartments. 
The  radii  are  not  very  wide,  never  equalling  in  width  the  parietes. 
The  basis  is  moderately  deep,  and  sometimes  very  deep,  being  even  occa- 
sionally curled  Uke  a  horn  on  one  side.  The  specimens  from  Lisbon  and 
Naples  are  a  little  larger  than  any  British  specimen  which  I  have 
seeu  ;  the  former  being  '3  of  an  inch  in  basal  diameter. 

Scuta:  these  are  striated  longitudinally  in  close  lines,  generally 
plainly,  but  to  a  variable  degree.  The  whole  valve  is  flat,  thin,  and  rather 
elongated,  with  barely  a  trace  of  an  adductor  ridge:  the  articular 
ridge  is  short  and  rather  prominent:  it  terminates  downwards  abruptly; 
and  this  does  not  appear  to  be  the  case  in  the  two  following  species. 
Terga:  these  are  small  compared  with  the  scuta,  they  are  slightly 
beaked:  the  spur  is  truncated  but  rounded,  more  especially  on  the 
carinal  side ;  it  is  rather  more  than  one  third  of  the  width  of  the 
whole  valve.  The  articular  ridge  and  crests  for  the  depressores  muscles 
are  feebly  developed. 

Structure  of  the  Parietes  and  Radii. — The  state  of  the  inner  surface 
of  the  parietes  varies  much ;  generally  they  are  slightly  ribbed  close  to 
the  basis,  the  ribs  sometimes  extending  up  to  the  sheath ;  rarely  the 
Burface  is  quite  smooth.  The  edges  of  the  radii  are  slightly  crenated. 
The  upper  internal  surfaces  of  the  radii,  where  overlying  the  alse,  are 
usually  marked  by  feeble  undulating  lines,  nearly  parallel  to  the  basis. 
The  alse  have  very  oblique  summits. 

Basis:  this  is  generally  of  a  regular  cup-like  form,  and  about  two 
thirds  as  deep  as  the  shell  is  high;  sometimes  it  is  pointed  at  the 
bottom  and  distorted.  The  edge  is  feebly  crenated,  and  rarely  quite 
smooth.  It  is  often  penetrated  by  small  rounded  irregular  holes ;  and 
I  have  seen  specimens  from  the  Cape  of  Good  Hope  with  parts  like  a 
sieve. 

Cirri:  in  the  first  pair,  the  anterior  ramus  is  nearly  thrice  as  long  as 
the  posterior  ramus.  The  second  cirrus  is  short,  with  one  ramus 
longer  by  three  or  four  segments  than  the  other  ramus ;  the  terminal 
segments  are  truncated.  The  third  cirrus  is  about  one  third  longer 
than  the  second  cirrus.  In  the  anterior  ramus  of  the  fourth  pair,  the 
regular  pairs  of  spines  are  rather  crowded  together  in  the  upper  part  of 
each  segment,  and  the  intermediate  little  spines  and  dorsal  tufts  are 
rather  long  in  comparison  with  those  of  the  fifth  and  sixth  pairs  of 
cirri:  moreover,  amongst  the  regular  pairs,  a  few  very  minute  and 
thick  spines,  pointing  upwards,  could  be  perceived.  So  that  we  here 
have  the  very  unusual  case  of  the  fourth  cirrus  not  exactly  resembling 
the  fifth  and  sixth  pairs ;  and  we  shall  see,  in  the  following  species, 
that  this  same  anterior  ramus  of  the  fourth  cirrus  presents  in  addition 
another  very  extraordinary  character.  In  the  sixth  cirrus  there  are  on 
each  segment  four  pairs  of  spines. 
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2.    ACASTA  SULCATA.      PL  9,  fig.  2  a 2  rf. 

AcASTA  SULCATA.    Lomarck.    Animaux  sans  Vert^bres,  1818. 
-_  —  Deshayet,  in  Guerin,  Magasin  de  Zoologie,  1831, 

Tab.  24. 

Carino-laieral  parietes  about  one  sixth  cf  width  of  lateral 
parietes:  inner  surface  of  the  parietes  generally  ribbed 
strongly :  basis  toith  the  edge  strongly  crenated :  orifice  of 
shell  rather  small :  tergum  with  the  spur  generally  truncated 
and  nearly  half  as  wide  as  valve. 

Far,  (a)  4g.  2  h :  with  the  walls  externally  ribbed. 
Far,  (b)  %.  2  a :  with  email  membrane-covered  ele/ts  between  the 
edgee  of  the  walls,  close  above  the  basal  cup, 

iTtfd.— Sidney,  Port  Fairy,  Moreton  Bay  in  lat.  SZ**  S-,  New  South  Wales; 
Southern  Australia ;  and,  according  to  Lamarck,  Weatem  Australia,  in  lat.  25*^  8w 
Mus.  Brit.,  Cuming,  Bowerbank,  &c. 

I  am  almost  ashamed  to  admit  this  species,  so  small  are 
its  diflterences  compared  with  A,  spongites;  yet  I  think  that 
it  probably  is  a  distinct  form. 

In  general  appearance  and  character  this  species  comes  very  near  to 
A,  sponffites.  As  in  the  latter,  the  parietes  of  the  carino-lateral  compart- 
ments are  narrow.*  The  orifice  seems  always  to  be  smaller.  Internally, 
the  parietes  are  generally  much  more  strongly  ribbed,  and  the  edges  of 
the  basal  cup  more  plainly  crenated.  The  sheath  is  generally  coloured 
of  a  brighter  pink,  sometimes  tinged  with  orange.  The  average  largest 
specimens  (from  '3  to  '5  of  an  inch  in  basal  diameter)  are  a  little  larger 
than  the  largest  European  specimens :  I  have  seen  one  specimen  from 
Moreton  Bay  *4  in  basal  diameter,  and  from  the  basal  cup  being  very 
deep,  actually  *75  in  height.  The  scutum  has  the  articular  ridge 
not  so  prominent  and  not  so  abruptly  cut  off  at  the  lower  end,  as  in  J. 
spongites:  on  the  other  hand,  the  adductor  ridge  seems  rather  more 
prominent ;  but  these  differences  are  trifling.  In  the  tergum  the 
breadth  of  the  spur  (fig.  2c,  2d)  varies  in  specimens  taken  out  of  the 
same  branch  of  sponge ;  some  can  hardly  be  distinguished  from  the 

♦  In  Mr.  Cuming's  collection  there  is  a  specimen,  from  Sidney,  which  I  fully 
believe  to  be  the  present  species,  but  cannot  be  positively  sure,  as  the  opercular 
valves  have  been  lost,  which  is  verv  remarkable  from  the  walls  of  the  carino- 
lateral  compartments  being  reduced  to  the  thickness  of  a  mere  thread,  not 
one  twentieth  of  the  widtii  of  the  lateral  compartmenits ;  we  here  see  the 
structure  of  Acatla  sporillus  prefigured. 
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same  valves  in  A,  itponffites,  but  generally  the  spur  is  broader  and 
squarer. 

This  species  presents  some  remarkable  varieties :  in  one  specimen, 
from  Sydney,  the  parietes  vere  externally  ribbed  longitudinally  (fig.  2  b), 
the  ribs  being  roughened  with  minute  points,  giving  to  the  shell  an  ele- 
gant appearance ;  and  this  without  doubt  is  the  A.  sulcata  of  Lamarck, 
procured  by  Peron  at  Shark's  Bay,  lat.  25^  S.,  on  the  opposite  of  the 
Australian  continent:  some  specimens  from  Port  Lincoln,  in  South 
Australia,  were  not  ribbed,  only  smoothly  striated  in  longitudinal 
lines :  although  both  sets  of  specimens  had  almost  smooth  scuta,  and 
were  thus  different  from  common  specimens,  yet  there  could  be  no 
doubt,  from  their  similarity  in  all  other  points,  that  they  did  not  differ 
specifically  from  them,  though  the  latter  had  their  scuta  striated,  but 
not  their  parietes.  Hence  we  see  that  there  is  no  relation  between  the 
atrise  on  tne  parietes  and  on  the  scuta.  The  Port  Lincoln  specimens,  and 
some  others,  were  remarkable  from  the  radii  not  extending  down  to  the 
basal  cup,  a  minute  cleft,  covered  only  by  membrane,  being  thus  left 
along  the  sutures,  low  down  between  the  parietes  (fig.  2  a);  we  shall 
see  this  singular  structure  strongly  developed  in  A. perforata.  Owing 
apparently  to  these  clefts,  the  edge  of  the  basal  cup,  exhibited  traces 
of  six  knob-like  teeth,  like  those  characteristic  of  A.  glana. 

Cirri, — ^The  cirri  resemble  those  of  A.  sponffites,  with  the  exception 
that  the  sef2;ments  on  the  posterior  pairs  bear  only  three  main  pairs  of 
spines.  With  respect  to  the  anterior  ramus  of  the  fourth  pair  of  cirri, 
the  following  very  singular  facts  were  observed  :— -in  a  specimen  from 
New  South  Wales  {var,  with  the  tergum  having  a  narrow  spur),  on 
two  or  three  of  the  lower,  but  not  on  the  lowest,  segments,  the 
front  margin  was  produced  or  developed  into  two  or  three  minute, 
thick  teeth,  slightly  curved  like  hooks  downwards :  in  other  specimens 
from  New  South  Wales  {var,  with  the  tergum  having  a  broad  spur,  and 
inhabiting  the  same  branch  of  sponge  with  the  last-mentioned  variety), 
there  was  no  trace  of  these  teeth.  But  again,  in  two  other  specimens 
with  the  tereum  having  a  broad  spur  (collected  by  different  persons, 
near  Sydney),  and  in  another  from  South  Australia,  this  structure  was 
carried  to  an  extreme,  for  in  these  (as  represented,  PL  29,  fig.  2) 
there  were  beautifully  formed  teeth  on  the  fourteen  lower  segments 
(the  twelve  upper  being  without  them),  and  likewise  on  the  upper  seg- 
ment of  the  pedicel.  These  teeth  are  graduated  in  size  on  each  seg« 
ment;  they  are  admirably  adapted  for  securing  any  prey;  and,  in  fact, 
they  convert  each  segment  into  a  mandible-like  organ.  On  the  seg- 
ments, on  which  these  teeth  are  well  developed,  some  of  the  regular 
pairs  of  spines  are  aborted. 

Diagnosis. — Finally,  this  species,  if  it  be,  as  I  believe,  distinct,  differs 
from  A.  sponffites  only  in  the  internal  surface  of  the  parietes  being 
more  strongly  ribbed  and  brighter  coloured, — in  the  edge  of  the  basal 
cup  being  more  plainly  crenated, — ^in  the  articular  ridge  of  the  scutum 
being  of  a  different  shape, — in  the  spur  of  the  tergum  being  often 
broader, — in  the  segments  of  the  posterior  cirri  having  only  three 
pairs  of  main  spines, — and,  lastly,  in  the  occasional  presence  of  the 
hook-like  teeth  on  the  anterior  ramus  of  the  fourth  cirrus. 
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8,  ACASTA  CYATHUS.     PL  9,  fig.  8  a — 8  c, 

Carino4ateral  parietes  about  one  fourth  of  width  of  lateral 
parietes:  radii  wider  than  the  parietes:  basis  nearly  flat ^ 
small :  tergum  with  the  spur  truncated^  half  as  wide  as  valve. 

Hob. — Madeira,  Mus.  Lowe,  and  fiowerbank.  West  Indies,  Mus.  Stutchbury. 
Hab.  unknown,  Mus.  Brit. 

I  feel  more  confidence  in  this  case^  than  in  that  of  A. 
sulcata,  that  we  here  have  a  distinct  species,  though  at  one 
time  I  treated  it  only  as  a  marked  variety  of  A.  spongites. 
I  rely  chiefly  on  the  great  proportional  width  of  the  radii 
of  all  the  compartments,  and  on  the  width  of  the  carino- 
lateral  compartments,  compared  with  the  lateral  compart- 
ments, and  on  the  general  shape  of  the  shell,  which  differs 
considerably  from  that  of  the  two  previous  forms :  in  con- 
sequence of  Acasta  being  attached  to  and  imbedded  in  a 
yielding  substance,  such  as  sponge,  I  believe  external  form 
to  be  of  more  value  as  a  specific  character  in  this  genus,  than 
in  most  sessile  cirripedes.  I  have  examined  specimens  taken 
out  of  the  yielding  Spongia  officinalis  and  out  of  an  unusually 
compact  sponge,  and  they  resembled  each  other  in  every 
respect. 

General  Appearance, — Colour  pale  pink,  or  t)iat  of  flesh  :  basis  re- 
markably flat  and  rather  small,  with  the  wails  above  bulging  out  a  little. 
The  radii  are  very  wide,  being  wider  than  the  parietes  to  which 
they  belong :  the  orifice  is  generally  rather  large.  The  parietes  of  the 
carino-lateral  compartments  vary  from  one  third  to  one  fourth  of  the 
width  of  the  parietes  of  the  lateral  compartments.  Basal  diameter  of 
largest  specimen  '35  of  an  inch.  Internally,  the  parietes  are  generally 
more  strongly  ribbed  than  in  A,  sponffites. 

The  Opercular  Falves  are  large,  owing  to  the  form  of  the  shell.  Tbe 
Scuta  present  no  particular  character,  and  are  not  distinguishable  from 
those  of  A.  sulcata ;  but  the  addnctor  ridge  is  perhaps  rather  more 
developed.  The  Terpa  (PL  9,  fig.  3  c)  are  nearly  as  large  as  the  scuta, 
and  this  is  an  unusual  circumstance ;  the  spur  is  more  than  half  as 
wide  as  the  valve ;  it  is  placed  not  quite  close  to  the  basi-scutal  angle ; 
on  the  carinal  side,  the  basal  margin  of  the  valve  slopes  a  little  towards 
the  spur.  I  may  mention,  that  in  several  specimens  from  Madeira, 
the  scuta  and  terga,  on  one  side,  had  grown  to  a  monstrous  thick- 
ness. 
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Cirri :  these  resemble,  in  every  respect,  those  of  A.  tpongites,  with 
the  remarkable  exception  that  on  the  anterior  ramus  of  the  fourth 
cirrus,  several  segments  were  furnished  with  the  beautiful  downward 
curved,  mandible-like  teeth,  as  in  A,  sulcata;  but  differently  from 
in  that  species,  there  were  none  on  the  upper  segment  of  the  pedicel. 
1  should  have  thought  this  an  excellent  specific  character,  had  not  these 
teeth  been  so  extremely  variable  in  A,  sulcata. 

Finally,  I  think  this  species  is  more  nearly  related  to  A,  sulcata 
than  to  A,  spongites. 


4.    ACASTA  UNDULATA.       PI.  9,  fig.  4. 

Shelly  apparently y  as  in  A.  spongites^  but  larger :  scutum 
marked  hy  longitudinal  ridges^  often  in  pairs,  with  the  inter- 
mediate furrows  rather  wide :  spur  of  tergum  nearly  half  as 
wide  as  valve. 

Foml  in  Coralline  Crag  (Sutton),  Mus.  S.  Wood. 

I  owe  to  Mr.  Wood  the  inspection  of  a  fine  suite  of 
separate  valves.  Owing  to  the  shell  never  having  been 
found  entire^  its  general  shape  is  not  known,  and^  what  is 
of  more  consequence,  the  relative  proportional  width  of  the 
parietes  of  the  carino-lateral  compartment  is  unknown.  I 
have  (but  with  doubt)  given  it  a  distinct  specific  name^ 
owing  to  the  peculiar  character  of  the  furrows  on  the  scuta, 
and  to  the  large  size  of  the  whole  shell.  In  its  other 
characters  it  comes  nearest  to  J,  spongites,  excepting  in  the 
spur  of  the  tergum,  which  resembles  that  of  A.  sulcata. 

The  compartments  appear  to  have  been  rather  smooth  externally. 
The  radii  are  not  wide,  as  in  A.  cyathus  ;  and  the  basis  is  cup-formed. 
Internally,  the  parietes  are  feebly  ribbed,  as  in  A.  spongites. 
Judging  from  the  dimensions  of  the  separated  valves,  this  species  must 
have  equalled  and  perhaps  exceeded  the  size  of  the  largest  living 
species,  namely,  A.  glans,  from  Australia.  Hence  we  may  infer,  that 
the  basal  diameter  probably  exceeded  *55  of  an  inch :  I  may  add,  that 
the  largest  European  specimens  of  A.  spongites,  from  Naples  and 
Portugal,  are  only  '3  of  an  inch  in  basal  diameter. 

Scuta. — ^These  seem  to  resemble  the  scuta  of  A.  spongites  in  all 
respects,  except  in  the  longitudinal  ridges  standing  much  further  apart, 
and,  consequently,  in  the  furrows  being  much  wider :  each  ridge  is 
generally  double.  Although  there  is  a  good  deal  of  variability  in  the 
character  of  these  ridges  in  A.  undulata,  and  likewise  in  A.  spongites. 
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I  have  not  seen  aoy  form  intermediate  between  tbem.  It  muat^  how- 
ever, be  confessed,  that  this  is  an  extremely  variable  character  in  many 
sessile  cirripedes.  In  the  Terga^  the  spur  is  about  half  the  width  of  the 
whole  valve,  and  therefore  rather  wider  than  in  A.  sponffiiea. 


5.  ACASTA  GLAN8.     PI.  9,  fig.  5  a — 5  c. 

AcASTA  6LANS.    Lamarck,    Animaux  sans  Yert^bres,  1818. 

Parietea  internally  quite  smooth^  with  the  lateral  margins 
of  each  compartment  inwardly  prominent :  basis  with  the  edge 
rarely  crenatedy  but  furnished  with  six  inwardly  prominent 
teeth :  scutum  strongly  striated  longitudinally. 

Var.  (a)  with  the  edge  of  the  btual  cup  finely  erenated, 

Hab. — New  South  Wales,  Southern  Australia ;  Mus.  Brit.,  Stutchbury,  &c. 

This  fine  species  seems  to  be  extremely  common^  im- 
bedded in  an  open  porose  sponge  on  the  eastern  and 
southern  shores  of  Anstralia.  It  is  very  distinct  from  the 
other  species,  with  the  exception  of  the  following  A.  lavigata, 
which,  with  some  hesitation,  I  have  allowed  to  remain  spe- 
cifically separated. 

QeMrat  Apptarmnee. — Exeepting  in  its  larger  size,  this  species  differ* 
in  external  appearance  but  little  from  A,  spongitet ;  its  colour  is  pale 
dirty  reddish.  The  surface  is  generally  studded  with  snuiU  calcareous 
points.  The  parietes  of  the  carino-hiteral  compartments  are  about 
one  fourth  of  the  width  of  the  parietes  of  the  lateral  compartments, 
and  therefore  proportionally  of  the  same  width  as  in  A.  eg  at  hits. 
The  largest  specimen  which  I  have  seen,  waa  *55  of  an  inch  in  basal 
diameter. 

£cu^a.— These  are  slightly  narrower,  thicker,  and  more  convex  than 
in  A.  apongites  :  they  are  strongly  striated  in  longitudinal  lines.  The 
articular  ridge  is  very  feebly  developed.  Terga :  in  fuU-^ows  speci- 
mens, the  spur  is  half  the  width  of  the  whole  valve,  and  is  truncated  ; 
its  basal  edge  being  parallel  to  the  basal  margin  of  the  valve.  The 
articular  ridge  and  crests  for  the  depressorea  muadea  are  very  feeUy 
developed. 

Internal  structure  of  the  parietes, — ^The  inner  surface  of  the  parietes 
is  quite  smooth,  witliout  even  a  trace  of  ribs  or  teeth.  But  the  moat 
important  character  is  that  the  internal  lateral  margins  on  both  sides  o£ 
each  compartment,  from  the  sheath  to  the  basis,  project  inwards  and 
form  a  rim;  so  that  when  the  shell  is  viewed  from  within  (PI.  9,. 
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fig.  5  by  repreaenting  tbe  lateral  and  carino-lateral  compartments,  and 
part  of  the  carina),  the  six  sutures  are  seen  to  be  strengthened  by  six 
double  columns. 

Basis, — ^This  is  moderately  cup«formed.  The  edge,  in  order  to  meet 
the  basal  points  of  the  inwardly  projecting  lateral  margins  of  tbe  six 
compartments,  has  six  knob-like  teeth.  These  are  placed  at  unequal 
distances,  for  two  on  each  side  stand  near  each  other,  owing  to  the 
narrowness  of  the  carino-lateral  compartments.  The  degree  of  their 
development  varies  extremely ;  when  most  developed,  as  in  the  speci- 
men figured  (PI.  9,  fig.  6  a),  each  tooth  is  bifid  and  a  little  hollowed 
out,  so  as  to  receive  the  points  of  the  two  inwardly  projecting  margins 
which  form  each  suture.  Bidges,  more  or  less  prominent,  running  from 
each  of  the  six  marginal  teeth,  extend  towards  the  centre  of  the  cup.  These 
six  teeth  cannot  be  seen  from  the  outside.  Tbe  edge  of  the  cup  is  rarely 
crenated ;  but  I  have  seen  two  instances  in  which  this  was  the  case. 

Cirri, — In  the  first  pair,  the  rami  are  not  quite  so  unequal  as  in  A. 
spongites  ;  the  longer  ramus  being  about  twice  as  long  as  the  shorter. 
In  the  third  pair,  there  are  some  very  minute,  thick,  upwardly-pointing 
spines,  which  I  did  not  notice  in  ^.  spongitea.  In  the  fourth  pair,  the 
spines  are  a  little  more  crowded,  with  longer  dorsal  tufts,  than  in  the 
sixth  pair ;  and  they  are  mingled  with  some  very  minute,  thick,  up- 
wardly pointing  spines.  In  young  individuals,  there  are  only  three  pairs 
of  main  spines  on  the  segments  of  the  sixth  pair,  instead  of  four  pairs. 


6.   AcASTA  L^VIGATA.      PL  9,  fig.  6  a,  6  i. 

AcASTA  LiEViOATA.    /.  E,  Gray  (!)    Annals  of  Philosophy,  (new 

series),  vol.  10,  Aug.  1825. 

Parietes  internally  quite  smooth^  with  the  lateral  margins 
of  each  compartment  inwardly  prominent ;  haais  with  the 
edge  strongly  crenated^  and  furnished  with  six  inwardly 
prominent  teeth :  scutum  feebly  striated  longitudinally ^  or 
smooth. 

Far.  (a),  epidermis  coloured  dull  orange. — Red  Sea. 
^a^.-*B«d  Sea,  Philippine  Archipekigo ;  Mus.  Brit.,  Coming,  Ac. 

This  species,  of  which  I  have  examined  many  specimeits. 
from  the  above  two  and  other  unknown  localities,  agrees  in 
all  essential  points  of  structure  with  A.  glans,  and  conse- 
quently I  for  some  time  classed  them  together;  but  the 
characters^  though  usually  of  suuJl  value,  by  which  this 
form  differs  from  J.  glans  being  apparently  constant,  I 
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have  with  some  doubt  allowed  it  to  remain  specifically  dis- 
tinct. These  characters  are,  firstly,  the  much  smaller  size 
of  the  whole  shell  in  A,  l<Bvigata;  secondly,  the  edge  of 
its  basal  cup  being  always  crenated,  which  seems  to  be  a 
rare  accident  in  A,  glans ;  thirdly,  though  of  secondary  im- 
portance, the  scutum  being  here  less  plainly  striated ;  and, 
lastly,  the  spur  of  the  tergum  being  of  less  breadth,  and  of  a 
more  rounded  outline ;  on  the  other  hand,  it  must  be  con- 
fessed, that  when  small  specimens  of  A,  jjlam  are  taken, 
there  is  hardly  any  difierence  in  the  spurs  of  the  terga. 

General  Appearance  and  Structure  of  Shell. — ^The  snrface  of  the 
shell  is  often  very  smooth,  but  is  sometimes  studded  with  some  small 
sharp  calcareous  points.  The  colour  is  white,  or  pale  reddish-brown  ; 
but  in  the  specimens  from  the  Red  Sea,  the  tint  is  more  orange,  with 
the  upper  part  of  the  shell  white.  The  orifice  of  the  shell  is  unusually 
small.  The  largest  specimen  which  I  have  seen  was  only  *25  of  an 
inch  in  basal  diameter,  and  therefore  less  than  half  the  size  of  A,  plana. 
The  internal  surfaces  of  the  parietea  are  smooth,  with  the  two  lateral 
margiuB  inflected,  as  in  A.  plana.  The  edge  of  the  basal  cup  has  six 
knob-like  teeth,  like  those  in  A.  glana,  but  smaller;  and,  in  addition, 
it  is  finely  crenated. 

Scuta  :  these  differ  only  in  being  less  plainly  striated  in  longitudinal 
lines ;  indeed,  some  specimens  show  hardly  a  trace  of  this  structure. 
Terga;  these  valves,  in  some  varieties  (PI.  9,  fig.  6  6)  can  hardly  be 
distinguished  from  those  of  equal  size  from  young  individuals  of  A. 
glana;  other  varieties  have  the  spur  (PI.  9,  fig.  6  a)  not  truncated,  but 
broadly  pointed,  and  therefore  of  considerably  different  shape. 

Neither  in  the  mouth,  nor  cirri  could  I  detect  any  difference  with 
A.  glana. 


7.    ACASTA   FENESTRATA.      PL  9,  fig.  7  U — 7  C. 

Shell  reddish,  with  siw  large,  membrane-covered  apertures 
between  the  sutures,  above  the  basal  cup:  carino-lateral 
parietes  half  as  broad  as  lateral  parietes ;  internally^ 
parietes  and  edge  of  basis  smooth  -  tergum  unth  the  articular 
ridge  short  and  prominent ;  spur  pointed. 

Hab. — ^Philippine  Archipelago,  Mus.  Cuming. 

General  Appearance. — Shell  rather  elongated  or  tubular ;  with  the 
upper  part  reddish,  and  the  surface  roughened  with  very  minute  points. 
The  basal  cup  is  generally  as  deep  as  the  shell  is  high,  ending  down- 
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wards  in  a  blaut  point,  often  curved  to  one  side.  The  summits  of  the 
radii,  as  usual,  are  oblique.  The  parietes  of  the  carino-Iateral  compart- 
ments are  about  half  as  wide  as  the  parietes  of  the  lateral  compartments, 
and  are  therefore  of  greater  proportional  width  than  in  the  foregoing 
or  any  other  species  of  the  genus.  The  large  membrane-covered 
openings,  or,  as  they  may  be  called,  windows,  presently  to  be  described, 
between  the  lower  halves  of  the  compartments,  is  much  the  most 
remarkable  character  of  this  species.  The  largest  specimen  which  I 
have  seen  was  only  '23  in  diameter,  and  *  6  of  an  inch  in  height,  measured 
from  the  basal  point  of  the  cup  to  the  tips  of  the  compartments. 

Scuta. — These  barely  exhibit  a  trace  of  longitudinal  strise.  The 
valve  is  rather  thick  and  convex.  The  basi- tergal  angle  is  much 
rounded  off.  Internally,  the  articular  ridge  is  thick  and  rather  promi- 
nent. Terga  :'  the  valve  is  furrowed  in  the  line  of  the  spur:  the  spur 
is  pointed  and  rather  long;  it  is  distinctly  separated  from  the  basi- 
scutal  angle  of  the  valve,  and  the  basal  margin  on  the  two  sides  of  the 
spur  forms  a  straight  line.    The  articular  ridge  is  prominent,  and  short. 

Structure  of  the  parietes.  Radii,  and  Basis. — The  parietes  are  inter- 
nally quite  smooth  down  to  its  basis.  The  edges  of  the  radii  are  also 
smooth,  as  is  the  edge  of  the  basal  cup.  The  alse  project  less  than 
usual.  The  radii  are  of  moderate  breadth,  they  extend  downwards 
only  a  little  below  the  sheath,  namely,  about  half  way  down  the  shell, 
where  they  terminate,  as  usual,  in  a  point.  The  increase  in  width, 
during  growth,  of  the  radii,  and  their  not  extending  down  to  the  b^sis, 
would  necessarily  cause  a  gap  between  the  opposed  edges  of  the  walls, 
in  the  portion  beneath  the  radii ;  but  besides  this,  the  edges  of  the  walls 
themselves,  beneath  the  radii,  and  on  the  opposed  side  beneath  the  alee, 
are  hollowed  out,  but  on  the  latter  side  or  beneath  the  alee  sometimes  in 
a  lesser  degree.  The  result  of  this  is,  that  the  compartments,  in  their 
lower  halves,  are  separated  from  each  other  by  membrane-covered 
windows  or  apertures,  arched  at  their  upper  ends,  and  of  considerable 
size,  namely,  about  as  wide  as  the  parietes  of  the  carino-lateral  com- 
partments. I  have  only  further  to  remark,  that  during  the  downward 
growth  of  the  parietes,  the  apertures  increase  in  size,  but  at  the  same 
time  become  closed  up  at  their  upper  ends ;  and  the  arched  layers  of 
shell  added  at  these  upper  ends,  assume  a  very  different  aspect  from 
the  rest  of  the  parietal  surface, — ^appearing  like  two  wedges,  with  their 
points  upwards,  let  in,  on  one  side  of  the  suture,  between  the  ordinary 
parietal  surface  and  the  radius,  and,  on  the  other  side  of  the  suture, 
oetween  the  ordinary  parietal  surface  and  the  recipient  furrow  of  the 
radius. 

The  animars  body  was  in  a  bad  state  of  preservation  ;  but,  as  far  as 
I  could  make  out,  the  cirri  resembled  those  of  A.  glans. 

Affinities. — This  species  differs  from  A.  glans  in  not  having  the 
internal  margins  of  the  compartments  projecting  inwards.  It  differs 
from  all  the  ordinary  varieties  of  A.  spongites,  in  the  smoothness  of  the 
basal  edges  of  the  parietes  and  of  the  edge  of  the  cup ;  in  the  greater 
width  of  the  carino-lateral  compartment,  though  this  is  a  variable  point 
in  A.  spongites  ;  slightly  in  the  shape  of  the  scuta  and  terga ;  and,  lastly, 
in  the  large,  membrane-covered  openings  between  the  compartments. 
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8.  ACASTA  PURPURATA.     PL  9,  fig.  8  a — 8  c. 

Shell  dull  blueish-purple,  with  six  small^  niembrane^covered 
apertures  between  the  sutures,  close  above  the  basis :  tergum 
with  the  articular  ridge  very  short  and  prominent;  spur 
very  broad  and  rounded. 

ffab. — Sumatra ;  Philippine  Archipelago ;  imbedded  iu  the  bark  of  an  Isis ; 
Mus.  Cuming,  Stutchbury,  Brit. 

This  species  is  perfectly  distinct  from  the  others,  as 
shown  by  its  general  appearance,  its  habits,  and  the 
structure  of  its  opercular  valves :  it  is  allied  to  J./enestrata, 
in  having  membrane-covered  apertures  between  the  compart- 
ments, and  in  some  respects  in  its  opercular  valves :  it  is  also 
allied  to  A.  sulcata  and  cyathus  in  the  parietes  being  often 
internally  ribbed,  in  the  basal  cup  having  a  crenated  edge, 
and  in  the  anterior  ramus  of  the  fourth  cirrus  being  fur- 
nished with  the  minute  hook-like  spines. 

General  Appearance. — Sub-globular,  slightly  compressed,  with  a 
ratiier  small  orifice;  smooth,  but  sometimes  furnished  with  sharp 
shelly  points ;  dull  purple,  more  or  less  dark,  with  the  upper  parts  of 
the  walls  often  white.  The  radii  are  rather  narrow,  and  generally 
white,  with  their  summits  only  slightly  oblique,  but  variable  in  this 
latter  respect.  The  parietes  of  the  carino-lateral  compartments  are 
narrow,  being  only  one  sixth  of  the  width  of  the  parietes  of  the 
lateral  compartments.  In  some  specimens  there  are  membrane-coTered 
apertures  of  considerable  size,  in  others  mere  narrow  clefts,  between 
the  basal  halves  of  the  compartments.  The  basal  cup  is  moderately 
deep.  The  largest  specimen  was  only  '16  of  an  inch  in  basal 
diameter. 

Scuta,  rather  broad,  externally  convex,  not  longitudinally  striated : 
articular  ridge  prominent,  short,  not  extending  down  above  one  third 
of  the  length  of  the  valve.  Depression  for  the  adductor  muscle  deep. 
On  the  internal  surface,  near  to  the  rostral  angle,  a  rather  large  purple 
spot  of  corium  adhered  to  the  valve.  Ter^a,  broad,  externally  rather 
convex :  scutal  margin  protuberant ;  carinal  margin  slightly  inflected, 
or  furnished  internally  with  a  hm :  articular  ridge  prominent,  very 
short,  not  extending  down  above  one  fourth  of  the  valve.  Spur  very 
broad,  rounded,  confluent  with  the  basi-scutal  angle  of  the  valve. 

Internal  Structure  of  the  Parietes,  Radii,  and  Bade. — The  parietes, 
internally,  are  either  quite  smooth,  or  more  commonly  ribbed,  with  the 
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basal  edge  in  consequence  crenated ;  tbe  ribs  are  either  placed  at  an 
unusual  distance  from  each  other,  and  consequently  are  few  in  number, 
or  are  pretty  close  together.  The  edge  of  the  basal  cup  is  either  quite 
smooth,  or  closely  crenated,  or  distantly  toothed,  in  conformity  with 
the  state  of  the  internal  surface  of  the  parietes.  The  radii  have  nearly 
smooth  edges,  with  their  summits  more  or  less  oblique.  They  some- 
times extend  down  only  three  fourths,  or  only  two  thirds,  of  the  length 
of  the  shell,  and  the  margins  of  the  parietes  under  the  radii  being  a 
little  hollowed  out,  the  sutures  are  converted  iuto  clefts  or  apertures 
(of  course  covered  by  membrane)  like,  but  not  so  large  as,  those  in 
A .  /enestrata.  The  margins  of  the  parietes  are  hollowed  out  only  on 
the  side  of  the  radius,  and  not  on  both  sides  of  the  sutures,  as  is  most 
usual  in  A,  f enestrata.  In  some  specimens  the  radii  extended  down 
close  to  the  basal  cup,  and  only  very  minute  clefts  were  left  between 
the  opposed  edges  of  the  parietes. 

In  the  animars  body  the  only  noticeable  character  was,  that  on  the 
anterior  ramus  of  the  fourth  pair  of  cirri,  some  of  the  segments  were 
furnished  with  very  broad  and  thick,  small,  downwardly  curved,  teeth 
or  hooks,  like  those  described  in  certain  varieties  of  A.  sulcata  ;  but 
they  are  here  stronger  and  thicker.  The  segments  in  the  three  pos- 
terior pairs  of  cirri  are  not  so  much  elongated,  as  in  the  other  species. 


9.  AcASTA  SPORILLUS.     PL  9,  fig.  9  a — 9d. 

Shell  purplish-brown,  with  the  parietes  internally  strongly 
ribbed  and  reticulated:  carino-lateral  compartments  e(c» 
tremely  narrow^  not  extending  down  to  the  basis, 

Hab, — Sooloo  Islands,  East  Indian  Archipelago ;  Mus.  Dana. 

I  am  indebted  to  Mr.  Dana,  the  distinguished  naturalist 
of  the  United  States  Antarctic  Expedition,  for  two  speci- 
mens of  this  interesting  species,  which,  in  the  singular  reti- 
culated structure  of  the  inner  surface  of  the  walls,  and  in 
the  almost  rudimentary  condition  of  the  carino-lateral  corn- 
partments,  not  extending  down  to  the  basal  cup,  is  very 
distinct  from  the  foregoing  species.  I  have  used  Mr.  Dana's 
very  appropriate  MS.  name  of  gorillas.  The  specimens 
were  dredged  up,  lying  quite  loose  and  unattached  at  the 
bottom  of  the  Sooloo  sea ;  the  one  which  I  opened,  must 
have  long  lain  dead ;  but  Mr.  Dana  assures  me  that  some 
were  living,  and  he  has  sent  me  drawings  of  parts  of  the 
mouth  and  cirri :  I  am  much  surprised  at  this  circumstance ; 
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for  analogy  would  have  made  me  believe  that  this  species 
must  have  been  imbedded  in  some  sponge-like  body,  such  as 
the  bark  of  a  zoophyte,  and  that  it  could  not  have  lived 
unattached.  I  may  add  that  a  small  fragment  of  a  brown 
leathery  substance  adhered  to  the  upper  end  of  one  of  the 
two  specimens,  and  this  seems  to  indicate  attachment. 

General  Appearance, — Shell  shaped  like  a  pointed  acorn ;  slightly 
flattened ;  orifice  extremely  small ;  surface  very  finely  punctured, 
covered  by  a  purplish-brown  epidermis,  with  transverse  stripes  of  dif- 
ferent shades,  and  with  the  apex  dark ;  according  to  Mr.  Dana,  when 
fresh,  the  colour  was  purplish-carmine.  Radii  narrow,  white.  The 
carino-lateral  compartments  are  extremely  narrow;  the  wall-portion 
(fig.  9  b)  forming  a  mere  linear  rib,  terminating  downwards  in  a  sharp 
point,  which  does  not  reach  the  basal  cup :  hence  this  compartment 
evidently  tends  to  become  rudimentary.  The  basal  cup  is  moderately 
deep  and  pointed.  Basal  diameter  *16;  height,  from  the  bottom  of 
the  cup  to  the  top  of  the  shell,  '24  of  an  inch. 

Scuta :  narrow,  with  the  upper  part  produced ;  not  striated  lonp- 
tu  din  ally ;  coloured  by  a  pale  purple,  longitudinal  band.  Internally, 
there  is  scarcely  a  trace  of  an  articular  ridge,  which,  in  the  other 
species,  is  always  more  or  less  developed.  Terga  with  the  spur  bluntly 
pointed ;  nearly  the  whole  basal  margin,  on  the  carinal  side,  slopes 
towards  the  spur. 

Internal  Structure  of  the  Parietes,  Radii,  and  Basal  Cup, — The 
parietes  are  strongly  ribbed  internally ;  and  these  ribs  are  connected  by 
very  narrow,  less  prominent,  transverse,  slightly  branched  ridges,  giving 
a  reticulated  structure  to  the  inner  surface.  Between  several  of  the 
main  longitudinal  ribs,  in  the  lower  part  of  the  shell,  new  ribs  may  be 
seen  in  process  of  formation,  and  these  tend  to  convert  the  reticulated 
structure  into  a  double  row  of  minute  cells.  I  have  not  met  with  an 
exactly  similar  structure  in  any  other  cirripede ;  but  I  have  no  doubt 
that  the  little  transverse  ridges  are  homologous  with  the  transverse  cal- 
careous septa  in  the  parietal  pores  of  many  Balani,  in  the  same  manner 
as  the  internal  longitudinal  ribs,  in  this  and  other  species  of  Acasta,  are 
homologous  with  the  longitudinal  septa  forming  the  above  pores.  The 
edge  of  the  basal  cup  is  pectinated  with  teeth,  which  lock  into  the 
teeth  formed  by  the  ends  of  the  internal  parietal  ribs.  The  radii  are 
narrow,  and  have  smooth  edges.  The  alse  project  beyond  the  parietes 
to  a  remarkably  small  extent.  Tbe  sbeath  is  free,  or  hollow  beneath,  I 
have  already  described  the  almost  rudimentary  condition  of  the  carino- 
lateral  compartments ;  this  is  best  exhibited  in  an  internal  view  of  the 
two  compartments,  as  given  in  PI.  9,  fig.  9  b» 

Animal's  body  unknown  to  me  :  from  Mr.  Dana's  drawing  the  three 
posterior  pairs  of  cirri  seem  to  have  been  much  elongated :  and  the 
rami  of  the  first  pair,  as  usual,  unequal  in  length. 

M.  Deshayes  has  given  an  indifferent  figure  and  imper- 
fect description  of  Acasta  tubulosa  (Guerin,  Magasin  de 
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Zoologie,  1831,  Tab.  89;  and  Guerin,  Iconographie  du 
Regne  Animal,  MoUusques,  Tab.  38,  fig.  4,  but  here  by  a 
misprint  called  A.  epinulosa);  it  is  utterly  impossible  to 
recognise  the  species  of  this  genus  from  such  materials. 


8.    Genus — Teteaclita.    PI.  10,  11. 

■ 

TxT&ACUTA.    Sekumaeker,    Essai  d'nn  Nouveaa  Syst.,  Stc,  1817. 
CoNU.    Leach.    Jonnud  da  Physiqae,  torn.  85, 1817.* 
AsEMUs.    Eanzam.    Memoire  di  Storia  Naturale,  1820.f 
PoLTTBEMA.    De  FeruMoc.    Diet.  Classiqoe  d'Histoire  Naturelle, 

1822. 
LsPAS.    Gmelin.    Sysf  ema  Natane,  1789. 
BALiLNUS.    Bruguiere,    Encydop.  Method.,  1789. 
—         Lamarck,    Animanx  sans  Yert^bres,  1818. 

Compartments  four y  sometimes  externally  calcified  together: 
parietes  permeated  by  poreSy  generally  forming  several  rows. 
Basis  flaty  irregular^  calcareous^  or  membranous. 

Hob, — ^Thronghoat  the  tropical  and  warmer  temperate  seas. 

General  Appearance. — ^The  shell  is  conical,  more  or 
less  depressed,  and  very  rarely,  even  when  growing  in 
crowded  groups,  becomes  cylindrical  or  elongated.  The 
orifice  is  seldom  large,  generally  dianiond-shaped  or  oval. 
The  colomr  is  either  nearly  white  or  purple,  occasionally 
even  inky  black,  or  very  dark  green,  and  sometimes  of  a 

Eale  pink  peach-blossom.  The  surface  is  sometimes  smooth, 
ut  more  commonly  longitudinally  ribbed;  the  outer  lamina 
of  shell  is  very  often  wholly  corroded  away,  excepting  close  to 
the  basis,  leaving  the  solidly  upfiUed  parietal  tubes  exposed : 
these  give  the  shell  a  striated  appearance,  or  they  appear 
like  flattened  tapering  points  adpressed  to  its  surface  (Fl.  10, 

*  From  a  note  by  the  Editor,  it  appears  that  Schamaoher's  essay  appeared 
before  the  number  of  the  Journal  containing  Leach's  paper,  so  that  Schumacher's 
name  most  be  adopted. 

f  I  have  not  seen  a  complete  copj  of  this  work,  and  give  the  title  from  a 
catalogoe;  the  running  heading  of  the  part  containing  the  Cirripedia,  is 
"OposooliSdentifici." 

21 
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fig.  1  b) :  Lamarck  attempted  to  express  this  appearauce,  by 
using  the  specific  name  of  stalacti/erus.  The  colour  of  the 
shell  depends^  to  a  considerable  extent,  on  the  colour  of  the 
shelly  matter  in  these  exposed  parietal  tubes.  We  shall 
presently  see  that  the  corrosion  and  disintegration,  to  which 
some  of  the  species  are  so  liable,  plays  an  important  part 
during  their  growth.  The  radii  are  either  well  developed, 
as  in  most  of  the  species ;  or  they  are  entirely  absent,  as  in 
the  great  majority  of  specimens  of  T.poroaa  and  serrafa.  In 
many  individuals  of  T.  porosa  and  purpuraacens  not  only  are 
the  radii  absent,  but  the  four  compartments  are  calcified 
together  without  any  trace,  on  the  external  surface,  of  the 
sutures.  The  largest  specimen  which  I  have  seen  of  T. 
porosay  which  is  the  largest  species,  was  two  inches  in  basal 
diameter,  and  nearly  one  inch  and  a  half  in  height. 

Scuta, — ^These  valves  are  sub-triangular,  and  either  lon- 
gitudinally or  transversely  elongated.  Externally,  the 
growth-ridges  are  moderately  prominent,  and  in  21  coatata 
and  ccerulescens  they  are  crossed  by  longitudinal  striae. 
Along  the  occludent  margin,  the  inflected  extremity  of  each 
alternate  growth-ridge  is  generally  much  thickened, — a  set  of 
teeth  being  thus  formed,  by  which  the  two  valves  are  locked 
together.  In  T.  porosa,  this  character  is  variable,  for  some- 
times every  alternate  ridge,  and  sometimes  only  two  or 
three  ridges,  separated  from  each  other  by  several  growth- 
ridges,  are  thus  developed  into  teeth.  The  ariicidar  ridge 
is  either  moderately  prominent,  or  is  extremely  prominent, 
as  in  T.  ccerulescens ;  but  the  lower  edge  in  no  case  depends 
as  a  free,  hinge-like  style,  as  sometimes  in  Balanus.  The 
adductor  ridge  is  generally  well  developed  and  dktinct 
from  the  articular  ridge :  in  T.purpurascens  it  is  very  blunt: 
in  T.  serrata  it  is  united  to  the  articular  ridge  half  way  up 
it,  thus  forming  a  deep  tubular  cavity  running  up  to  the 
apex  of  the  valve :  in  T,  ccerulescens,  the  adductor  ridge  is 
very  short,  and  is  united  to,  or  almost  continuous  with,  the 
lower  end  of  the  articular  ridge,  a  small  sub-cylindrical 
tubular  cavity  being  thus  formed.  Small  crests  exist  for 
the  attachment  of  the  rostral  and  lateral  depressor  muscles, 
in  most  of  the  species,  excepting  T.  purpurascens  and  costafa^ 
in  which,  however,  more  especially  in  the  former,  there  are. 
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instead  of  crests^  minute  pits  for  the  attachment.     These 
crests  vary  much  in  prominence  in  the  same  species. 

Terga. — These  valves  present  no  essential  differences 
from  those  of  Balanus ;  they  are  sometimes  beaked,  and  the 
beak  is  hollow  and  occupied  by  a  thread  of  corium,  as  in  that 
genus.  The  external  surface  of  the  valve  is  often  depressed 
in  the  line  of  the  spur,  but  there  is  never  a  longitudinal 
furrow  with  the  edges  folded  in,  as  in  Balanus.  The  spur  is 
very  short  in  71  purpurascens.  In  T.  radiatay  the  articular 
ridge  is  remarkably  prominent*  The  crests  for  the  depressor 
muscles  are  well  developed  in  all  the  species.  The  shape  of 
the  terga  is  variable  in  nearly  all  the  species,  and  greatly  so 
in  T.porosa. 

Compartments. — ^Owing  to  there  being  only  four  compart- 
ments, the  lateral  pair  are  large ;  the  size  of  the  carina  rela- 
tively to  the  rostrum  varies,  according  as  its  alae  have  been 
added  to  during  diametric  growth.  The  walls  are  very  thick, 
and  are  composed  of  niunerous  tubes,  in  some  species  as 
many  as  fourteen  or  fifteen  rows  being  exposed  on  the  basal 
margin  (PI.  10,  fig.  \p).  The  tubes  are  generally  angular, 
and  slightly  elongated  in  the  ray  of  the  circular  shell; 
sometimes  they  are  nearly  circular  and  small.  New  tubes 
are  formed  only  at  the  basal  edge  of  the  outer  lamina,  by  the 
bifurcation  of  the  septa  which  form  the  tubes.  In  very  young 
specimens  there  is  only  a  single  row  of  tubes ;  and  in  T.  rosea 
this  holds  good  throughout  life :  in  this  species  (fig.  3  d)  the 
tubes,  in  the  single  row,  are  large  and  quadrangular,  and  the 
outer  lamina  of  shell  is  strengthened  by  numerous,  small,  in- 
ternal, longitudinal  plates.  I  believe  the  branching  septa, 
which  separate  and  form  the  parietal  tubes,  correspond  with 
the  longitudinal  septa  in  the  more  simple  walls  of  Balanus. 
The  tubes  become  solidly  filled  up,  in  their  upper  parts, 
with  hard,  and  generally  coloured  shelly  matter.  The  degree  - 
to  which  they  are  filled  up  differs  in  the  different  species ; 
the  external  side  of  each  tube  is  always  first  thus  coated. 
The  thin  outer  lamina  of  shell,  in  several  of  the  species^ 
commonly  disintegrates  and  disappears ;  the  npfiUed  parietal 
tubes  being  thus  exposed.  The  inner  lamina  of  the  walls  is 
generally  smooth,  but  in  T,  radiata  it  is  longitudinally  ribbed, 
as  in  most  species  of  Balanus.  The  sheath  is  generally  dark- 
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coloured ;  its  lower  edge  does  not  project  or  overhang  the 
inner  lamina,  as  is  usual  in  Balanus,  excepting  in  T.  serrata, 
and  in  some  few  varieties  of  T.  porosa. 

The  Badii,  when  developed,  are  either  narrow  or 
broad,  with  their  summits  either  oblique  or  extending  in 
a  straight  line  from  the  top  of  one  compartment  to  that 
of  another.  In  1\  serrata,  I  have  not  seen  a  single  spect* 
men  with  the  radii  developed;  in  T.poroaa^  they  are  very 
seldom  developed,  and  then,  apparently,  only  in  quite  young 
specimens,  in  which  they  are  narrow ;  in  T.  putpurasceus^ 
they  seem  to  be  about  as  often  developed  as  not,  and  when 
present  they  are  broad;  in  T.  costata^  ccerulescens,  and 
radiala,  they  are  always  largely  developed.  In  some  spe- 
cimens of  the  species,  in  which  the  radii  are  not  developed, 
even  the  sutures  do  not  reach  the  external  surface ;  the  outer 
lamina  of  the  parietes  being  continuous  all  round,  so  that 
the  shell  seems  formed  of  a  single  piece.  Even  in  such 
specimens,  the  four  compartments,  viewed  from  within,  can 
be  seen  to  be  distinct ;  and  the  sutures  can  generally  be 
truced  across  the  whole  thickness  of  the  parietal  tubes ;  in 
this  latter  case,  when  the  sutures  are  broken  open,  the  radii 
are  seen  to  be  represented  (PI.  1 0,  1  A)  by  a  few  small 
sinuous  ridges.  Owing  to  the  disintegration  of  the  upper 
and  outer  part  of  the  shell,  and  the  consequent  exposure  of 
parts  of  the  sheath  and  alse,  the  radii  sometimes  appear  as  if 
developed,  when  such  is  not  the  case.  With  respect  to  the 
internal  structure  of  the  radii,  they  are  formed,  in  T.  purpth 
rascen8  and  costata,  of  tubes,  like  those  of  the  parietes,  and 
therefore  according  to  the  normal  plan ;  whilst  in  the  oth^ 
species  they  are  formed  by  longitudinal  sinuous  ridges, 
sending  out  on  each  side  irregular  denticuli ;  and  the  inter- 
spaces between  the  ridges  are  filled  up  solidly  during  the 
growth  of  the  radii,  in  all  the  species,  except  in  T.  radiata^  in 
which  they  are  left  to  a  considerable  extent  open.  These  sinu- 
ous  ridges,  with  their  denticuli,  homologicaUy  represent  the 
branching  septa  which  form  the  parietal  tubes.  The  edges  of 
the  alse  are  crenated  in  all  the  species,  except  in  T.  costata. 

Diametric  growth, — When  first  examining  groups  of  T. 
porosa^  in  none  of  which  the  radii  had  been  developed,  and 
in  which,  consequently,  the  shell  could  not  have  grown  in 


GENUS    TETR  ACUTA.  325 

diameter,  but  only  at  its  basal  margin,  I  was  at  first  unable  to 
comprehend^  how  the  upper  part  of  the  shell  and  the  orifice 
could  have  acquired  their  proper  proportional  width.  The 
young  shell,  at  its  first  formation,  starts  with  an  orifice  so  small 
that  a  pin  could  hardly  be  inserted  in  it ;  and  this  in  many 
individuals  is  never  increased  in  diameter  by  the  diametric 
growth  of  the  shell ;  but  in  place  of  this,  as  the  conical  shell 
is  added  to  at  its  base,  the  whole  upper  part  disintegrates 
and  wears  away,  the  orifice  becoming  thus  enlarged.  We 
thus  see  that  the  corrosion  and  wearing  away  of  the  upper 
part  of  the  shell  is  a  necessary  element  in  its  growth.  The 
development  of  the  radii,  which  in  some  of  the  species,  as  in 
T.  purpurascens,  at  first  seems  to  be  quite  capricious,  really 
depends  upon  the  fact,  whether  the  specimens  have  been 
exposed  to  disintegration ;  for  I  have  almost  always  found 
that  when  the  outer  lamina  of  shell  has  been  well  preserved, 
the  radii  have  been  developed,  and  the  orifice  has  been  en- 
larged by  their  growth,  instead  of  by  the  wearing  down  of 
the  upper  part  of  the  conical  shell. 

Basis. — ^This  consists  of  a  very  thin,  flat,  though  irregular, 
translucent,  calcareous  plate,  which  towards  the  edges  is 
sometimes  membranous.  In  7!  purpurascens,  the  basis  is 
entirely  membranous.  When  a  portion  of  the  calcareous 
base  is  dissolved  in  acid,  a  tissue  is  left,  composed  of  several 
laminae,  to  which  numerous  bifurcating  cement-ducts  are 
attached :  even  before  dissolution,  these  delicate  bifurcating 
ducts  can  just  be  perceived  by  the  aid  of  a  simple  lens. 

Mouth. — ^The  several  organs  present  no  particular  cha- 
racters. There  are  generally  three  teeth  on  each  side  of  the 
notch  in  the  labrum.  The  palpi  usually  have  parallel  sides, 
but  are  club-shaped  in  T.  purpurascens  and  costata.  The 
mandibles  have  generally  four  teeth,  but  there  are  five  in 
T.  viHata,  and  only  three  in  T.  costata.  The  maxillae  are 
notched.     The  outer  maxillae  are  bilobed  in  front. 

Cirri. — The  segments  of  the  three  posterior  pairs  usually 
support  only  three  pairs  of  main  spines,  but  there  are  four 
pairs  in  T.  vitiata  and  costata :  between  each  pair,  there  is 
either  a  tuft  of  fine  spines,  or  a  single  fine  spine.  The  rami 
of  the  first  cirrus  are  unequal  in  length.  In  the  third  cirrus, 
the  posterior  ramus  is  sometimes  much  elongated,  but  some- 
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times  both  rami  are  short  and  blant.  Somie  of  the  aegmeiits 
in  the  third  cirrus  often  support  very  coarsely  and  doubly 
pectinated  spines.  Under  the  head  of  T.  porosa,  it  will  be 
seen  to  what  a  remarkable  degree  the  relative  numbers  of 
the  segments  in  the  several  cirri  vary,  even  in  specimens 
taken  out  of  the  same  cluster. 

The  Branchia  are  well  developed  (at  least  in  T.pwi^a 
and  cosiata),  as  a  large,  plicated,  tapering  fold,  with  a  small 
second  fold  on  the  inner  side  at  the  base.  In  T.porosa  the 
slomach  is  destitute  of  c«>ca.  The  vesicula  seminales  in 
this  same  species  are  large,  with  their  broad,  blunt  ends 
reflexed.  The  ovarian  tubes  surround  the  sack,  and  cover 
the  basal  plate. 

Distribution  and  Habitats. — This  genus  is  confined  to 
the  tropics,  and  to  the  warmer  parts  of  the  temperate  seas : 
in  the  southern  hemisphere,  it  ranges  south,  to  the  Cape  of 
Good  Hope  and  to  Van  Diemen's  Land:  in  the  northern 
hemisphere  it  does  not  appear  to  range  so  far;  I  do  not 
know  of  any  authentic  case  of  a  species  having  been  found 
in  the  Mediterranean,  or  on  the  shores  of  the  United  States, 
north  of  the  West  Indies.  Tetraclita  porom  is  found  round 
the  whole  world ;  T.  radiata,  also,  has  a  very  wide  range, 
inhabiting  the  West  Indies,  the. East  Indian  Archipelago, 
and  New  South  Wales.  This  latter  species,  as  well  as 
T.  cfBTulescenSy  is  often  attached  to  the  bottoms  of  shipSi 
adhering  to  Balanm  tintinnabtdnm.  The  several  species 
live  attached  to  tidal  rocks,  to  littoral  shells,  or  to  massive 
corals.  I  have  met  with  two  instances,  in  the  West  Indies 
and  the  Philippine  Archipelago,  of  T.  poroaa  adhering  to 
wood.  Tetraclita porosa  seems  to  feed  chiefly  on  crustaceans: 
the  number  and  the  size  of  the  amphipods,  isopods,  and 
entomostracans,  together  with  an  annelid,  in  the  stomachs  of 
some  specimens  from  South  America,  was  quite  surprising. 
As  many  as  five  species  occur  in  the  same  region,  in  the 
eastern  half  of  the  world ;  thus  on  the  shores  of  New  South 
Wales,  we  have  T,  porosa ,  mtiata,  radiata^  purpurascens, 
and  rosea ;  in  the  Philippine  Archipelago,  we  have  T.porosa, 
vitiata,  costata,  and  ccerulescem. 

I  have  not  seen  any  species  of  this  genus  fossil. 

Variation. — The  species  vary  in  shape  nearly,  but  not 
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quite  as  much  as  in  Balanus,  for  we  very  rarely  here  see 
cylindrical  varieties;  but  in  the  same  species,  we  have 
extremely  depressed,  steeply  conical,  and  convex  forms; 
the  orifice  varies  in  relative  size ;  the  state  of  the  surface, 
whether  ribbed  or  smooth,  whether  well  preserved  or  cor- 
roded, the  upfiUed  parietal  tubes  being  thus  exposed,  varies 
more  than  in  Balanus.  The  colour  also  varies ;  specimens  of 
T.porosa  (PL  10,  fig.  1  at  to  1/)  being  dark  purple,  or  even 
inky  black,  white,  pale  pinkish-purple,  and  green :  as  far  as 
I  have  seen,  the  pinkish  varieties  of  T,porosa  are  confined  to 
the  eastern  half  of  the  world.  Even  the  ridges  and  crests  on 
the  under  side  of  the  scutum  vary  in  some  degree ;  and  the 
tergum  in  71  porom  varies  considerably,  and  in  some  of  the 
other  species,  slightly,  in  general  shape :  I  believe  that  the 
tergum  becomes  narrow  and  elongated,  when  the  shell  is 
steeply  conical,  with  the  orifice  of  small  diameter.  After 
having  spent  several  days  in  disarticulating  and  closely  ex- 
amining the  many  specimens  of  T.parosa  in  my  possession, 
I  concluded  that  its  varieties  formed  at  least  four  speciesi 
these  being  in  external  appearance  extremely  distinct ;  but 
ultimately  the  many  intermediate  forms  compelled  me  to 
unite  all  into  a  single  species.  Again,  I  may  instance  the 
conical,  ribbed  variety  of  T.  purpurascens  (PI.  11,  fig.  1  d), 
with  the  outer  lamina  of  the  shell  preserved  and  with  the 
radii  widely  developed,  as  having  not  the  smallest  resem* 
blance  to  the  other  common  depressed  variety  (fig.  1  a), 
having  a  granulated  surface,  produced  by  the  exposed  tips  of 
the  upfilled  parietal  tubes,  and  without  a  trace  of  the  radii 
or  even  of  the  sutures ;  I  may  add  that,  according  to  the 
characters  used  by  some  authors,  these  two  varieties  would 
be  classed  in  two  separate  genera. 

To  distinguish  the  species  of  this  genus,  the  chief  reliance 
must  be  placed  (as  in  the  case  of  most  other  sessile  cirri- 
pedes)  on  the  general  outline  of  the  opercular  valves,  and 
on  the  ridges  and  crests  on  their  under  sides :  the  internal 
structure,  however,  of  the  radii,  and  in  a  lesser  degree  of 
the  parietes,  must  not  be  overlooked.  I  have  not  found  the 
parts  of  the  mouth,  or  the  diflferences  in  the  cirri,  of  much 
service;  and  it  will  be  shown  under  71  poroaa^  that  the 
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relative  numbers  of  the  segments  in  the  several  cirri,  and 
even  their  shape,  is  extraordinarily  variable. 

Affinities. — ^All  the  species  are  pretty  closely  allied,  and 
there  is  no  ground  for  making  any  sectional  division  of  the 
eight  species,  more  especially  not  on  the  ground  whether  or 
no  the  radii  are  developed.  Tetradita  purpuraacens^  taking 
into  account  all  the  characters,  including  the  animal's 
body,  is  perhaps  the  most  distinct  species  in  the  genus,  but 
it  is  closelv  allied  to  T.  costata*  In  the  well-marked 
character  of  the  parietes  being  formed  of  a  single  row  of 
large  tubes,  T.  rosea  differs  from  all  the  other  species.  The 
;enus  is  closely  allied  to  Balanus;  I  can  point  out  no 
lifference  in  the  animal's  body,  nor  anv  constant  difference 
in  the  opercular  valves.  The  ridges  and  crests  on  the  under 
sides  of  the  scuta  are  more  prominent  in  Tetraclita ;  and 
all  the  species,  excepting  two,  have  crests  (though  sometimes 
very  slight)  for  the  attachment  of  the  rostral  depressor 
muscle,  and  these  occur  only  in  two  species  of  Balanus : 
crests,  also,  for  the  attachment  of  the  lateral  depressor 
muscle  are  common  in  Tetraclita,  but  rare  in  Balanus.  The 
main  character,  however,  of  the  genus,  as  compared  with 
Balanus,  is  derived  from  the  existence  of  only  four  compart- 
ments, and  in  a  lesser  degree  from  the  several  rows  of 
parietal  pores;  but,  as  just  stated,  T.  rosea  has  only  a  single 
row,  and,  on  the  other  hand,  in  Bcdanus  crenatus^  there  is 
a  slight  tendency  exhibited,  in  the  dividing  of  the  longi- 
tudinal septa  near  the  outer  lamina,  to  form  a  second  row  of 
parietal  pores;  and  in  B,  cariosus,  moreover,  we  actually 
have  two  or  three  rows  of  irregular  and  very  short  pores. 
The  thin,  yet  solid  calcareous  basis  which  occurs  in  all  the 
species  of  Tetraclita,  excepting  T.  purpurascens^  resembles 
tbe  basis  in  Balanus  jlosculus  and  imperator^  but  I  suspect 
that  the  structure  of  the  cement-ducts  is  different  in  the 
two  genera. 


J 


TETRACLITA   P0R06A.  329 


1.  Tetbaclita  porosa.    pi.  10,  fig.  1  a— 1  m. 

Lbpas  P0B08A.    OnMn.    8yst.  NatarsB,  1789  * 

Balaitus  SdUAMOBUS.  Bruguiere.  Emsyclop.  Method,  1789,  PI.  165, 

fig.  9, 10. 
LsPiB  fUVOiTES.    Spengler.    8kri?ter  af  Natozliist.  Sdakabet,  1  B., 

1790. 
—     K)B08A.    Wooi'i  General  Gonchology,  PL  9,  fig.  4, 1816. 
Tbtbacuta  squamuloba.    Sekumacker.    Essai  d'lm  NouTean  Sjst., 

&c.,  1817. 
Balahus  STALAormBUS.  Lamarek.  Animaux  sans  Yeri^bres,  1818. 

—  —  Chemi,    lilust.  Conch.,  PI.  4,  fig.  6,  7. 

Asxxus  FOB06U8.    BonMom,    Memoire  di  Storia  Natnrale,  Tab.  3, 

fig.  32-^5. 
Ck>NiA  FOBOSA.     Sowerby.     Genera  of  Reoent  and  Fossil  Shells, 

Plate,  1823. 
—         —  Lfioek.    (sine  desoript.)  Enc^dop.  Brit.  Supple- 

ment, ToL  3, 1824,  Tkb.  57. 

Badii  rarely  present^  when  present  narrow;  even  the 
sutures  often  absent:  shell  steeply  conical^  with  the  surface 
generally  corroded^  and  having  a  stalactiferous  appearance. 

Far,  (1)  commnnis  (PL  10,  fig.  1  a):  outer  lamina  of  shell  almost 
wholly  removed;  the  portion  preserved^  ae  well  ae  the  exposed  parietal 
tubes,  gray,  or  pale  dirty  brown,  or  dull  purple. 

Var,  (2)  nigrescens  (PI.  10,  fig.  1  e)  :  outer  lamina  of  shell  almost 
wholly  removed;  the  portion  preserved,  and  the  exposed  parietal  tubes, 
very  darh  purple  or  inky  black. 

Far.  (3)  yiridis:  outer  lamina  of  shell  almost  wholly  removed;  the 
portion  preserved,  and  the  exposed  parietal  tubes,  green  ;  under  surface 
of  opercular  valves  clouded  green. 

Far.  (4)  rubeecens  (PI.  10,  fig.  1  b)  i  outer  lamina  of  shell  almost 
wholly  removed;  the  portion  preserved,  and  the  exposed  parietal  tubes, 
pale  reddish-purple,  or  peach-blossom  purple  ;  under  surfaces  of  oper- 
cular valves  often  reddish  purple ;  terga  often  rather  narrow,  with  the 
spur  somewhat  pointed,  and  with  the  basal  margin  on  the  earinal  side 
sloping,  or  not  making  an  angle  with  the  spur. 

*  Aa  Gmelin  and  Brngoi^re  published  the  same  year,  I  do  not  know  which 
comes  firsty  but  1  have  adopted  the  best  known  name.  Most  authors  give, 
amongst  their  references,  Chemnitz,  vol.  8,  Tab.  98,  fig.  836,  837,  but  the 
acoompanyin^  description  is  more  applicable  to  T.  errata  of  this  work  than  to 
T, porosa;  without  a  figure  or  description,  however,  of  the  under  side  of  the 
scutum  it  is  impossible  to  decide.  Several  authors,  also,  give  LejMs  eariosa  of 
Pallas,  as  a  synonym ;  this,  however,  is  the  Balamu  eariostu  of  this  work. 
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Far.  (5)  elegans  (PL  10,  fig.  1  d)  :  outer  lamina  preserved,  except-- 
ing  sometimes  near  the  summit  of  the  shell;  white,  tinged  with  yellowish 
brown  from  the  epidermis ;  surface  strongly  ribbed  longitudinally ; 
orifice  rather  small;  sheath  reddish-purple;  terga  narrow,  with  the 
basal  margin  sloping  as  in  var,  rubescens. 

Far,  (6)  com  munis  (young)  (PI.  10,  fig.  \  e)':  radii  developed,  very 
narrow  ;  outer  lamina  of  shell  preserved,  gray  or  dull  purple;  surface 
slightly  ribbed  longitudinally. 

Far.  (7)  patellariB  (PI.  10,  fig.  1/) :  radii  developed,  very  narrow, 
white  ;  outer  lamina  of  shell  preserved,  generally  reddish-purple;  steeply 
conical,  with  the  orifice  extremely  email;  surface  smooth,  with  longi- 
tudinal white  ribs,  Terga  very  narrow,  toith  the  spur  sharply  pointed, 
and  with  the  basal  margin  on  the  carinal  side  sloping  towards  it,  or 
not  making  an  angle  with  it.  Scuta,  with  the  adductor  ridge  very 
prominent.     Attached  to  a  ship's  bottom. 

Hob. — West  Indies,  Brazil,  West  Colombia,  Panama,  Galapagos  Archinelago, 
California,  Piiilippiue  Archipelago,  Cliina,  East  coast  of  Australia,  Red  S^; 
generally  attached  to  tidal  rocks^  sometimes  to  shells,  sometimes  to  wooden 
posts,     very  common. 

General  Appearance. — ^This,  the  widest-distributed  and  much  the 
commonest  species  of  the  genus,  varies  greatly  in  external  appearance. 
The  usual  shape  is  steeply  conical,  but  some  individuals  are  much 
depressed.  .  In  the  common  varietieB  the  outer  lamina  of  shell  has 
been  removed  even  close  to  the  basal  edge ;  the  upfilled  parietal  tubes 
being  thus  exposed  (fig.  1  6),  as  flattened  adpressed  points.  These 
{joints  are  largest  in  large  specimens,  but  they  vary  somewhat  in  size 
in  specimens  of  equal  growth.  When  the  outer  surface  is  preserved, 
it  is  generally  ribbed  longitudinally,  but  is  sometimes  quite  smooth. 
The  most  general  colour  is  dirty  gray  or  dark  purple ;  but  many  spe- 
cimens are  pale  pinkish-purple,  owing  to  the  exposure  of  the  parietal 
tubes  upfilled  with  shelly  matter  of  this  tint :  there  are  also,  as  given 
onder  the  characters  of  the  vars.,  black,  white  and  green  varieties.  The 
sheath  is  always  tinted  by  the  prevailing  colour.  The  radii  are  rarely 
developed,  but  generally  the  four  sutures  are  distinct ;  sometimes  these 
are  externally  quite  obliterated,  the  shell,  as  seen  from  the  outside, 
consisting  of  a  single  piece  like  a  patella  or  fissurella.  When  the  radii 
are  developed  they  are  very  narrow,  with  their  upper  edges  oblique : 
their  development  seems  always  coincident  with  the  more  or  less 
perfect  preservation  of  the  shell,  and  their  function  is  to  eularge  the 
orifice ;  the  enlargement  being  usually  effected  by  the  disintegration  and 
removal  of  the  whole  upper  part  of  the  conical  shell.  The  size  of  the 
orifice  varies  considerably ;  in  the  seventh  yariety  it  was  extraordinarily 
small:  in  outline  it  varies  from  oval  to  rounded  trigonal  or  rhomboidal; 
in  some  specimens,  with  the  radii  well  developed,  it  was  rounded  pen- 
tagonal. 

Size. — Tetraclita  porosa  is  the  largest  species  of  the  genus  ;  I  have 
seen  specimens  attached  to  a  large  pebble  of  granite  in  the  British 
Museum,  which  measured  two  inches  in  basal  diameter,  and  nearly  one 
inch  and  a  half  in  height. 
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Scuta ':  these  are  eub-triangular  and  generally  A  little  elongated,  but 
they  vary  slightly  in  relative  breadth  (fig.  1 1,  1  /),  and  likewise  in  the 
degree  to  which  the  basi-tergal  angle  is  rounded  off.  The  under  surface 
is  clouded  with  dull  or  pinkish-purple,  or  with  green,  or  is  nearly  white. 
The  articular  ridge  is  not  prominenti  and  the  articular  furrow  is  narrow. 
The  adductor  ridge  is  prominent,  and  runs  upwards  for  some  distance 
,eiose  and  parallel  to  the  articular  ridge ;  and  sometimes  it  extends 
nearly  or  quite  up  to  the  apex  of  the  valve ;  in  one  single  specimen 
the  adductor  ridge  had  an  abraded  appearance,  and  was  very  little 
developed.  The  crests  for  the  rostral  and  lateral  depressores  are  sharp 
and  distinct*  Along  the  occludent  margin,  the  ends  generally  of  the 
alternate  lines  of  growth  are  enlarged  into  knobs,  serving  to  lock  the 
two  valves  together ;  but  in  many  specimens  only  two  or  three  knobs, 
at  intervals  of  several  lines  of  growth  (fig.  1  b),  are  developed. 

Terffa :  when  the  upper  end  of  the  vdve  is  not  corroded,  there  is  a 
distinct  beak,  hoUow  within  for  a  thread  of  corium.  The  scutal 
margin  is  not  much  inflected,  and  the  articular  ridge  not  very  pro- 
minent. The  spur  is  placed  quite  close  to  the  basi-scutal  angle  of  the 
valve,  so  that  there  is  no  basal  margin  on  that  side  of  the  valve.  Te 
width  of  the  valve  and  of  the  spur,  and  the  acumination  of  the  ex- 
tremity of  the  latter,  varies  in  a  remarkable  manner.  In  the  broad 
and  commonest  variety  (fig.  1  k),  the  basal  margin  of  the  valve  form 
an  angle  of  about  130^  with  the  carinal  side  of  the  spur,  and  the  basal 
end  of  the  spur  is  broad  and  truncated.  In  the  less  common  and 
narrow  variety  (1  m),  the  basal  margin  in  some  e^ttreme  eases  forms 
very  nearly  a  straight  line  with  the  carinal  side  of  the  spur ;  and  the 
spur  itself  is  bluntly  pointed :  in  var.  7  it  is  sharply  pointed. 

Structure  of  the  parietes  and  radii, — In  all  cases  the  four  sutures 
are  quite  distinct,  from  top  to  bottom,  on  the  internal  lamina  of  the 
shell,  and  generally  they  run  through  the  whole  thickness  of  the  wallsj 
and  are  visible  externally.  Often  they  do  not  quite  reach  the  outer 
lamina,  and  then  the  shell  externally  consists  of  a  single  piece,  like  a 
patella.  Sometimes  the  sutures  can  be  traced  running  through  the 
parietal  tubes  only  for  a  short  distance  from  the  internal  surface ;  where 
they  cease,  the  two  walls  of  the  suture  become  fused  together.  When 
a  perfect  suture  is  split  open,  the  radius  is  represented  (fig.  1  A)  by  a 
few  narrow,  sinuous  ridges,  sending  out  on  each  side,  little,  branches  or 
denticuli;  these  are  received  into  corresponding  furrows  in  the  opposed 
compartment.  These  ridges  run  nearly  parallel  to  each  other,  and  some- 
what obliquely,  from  the  outer  lamina  of  the  shell  to  the  basis.  When 
the  radii  are  developed,  their  edges  are  similarly  formed,  by  sinuous 
denticulated  ridges,  with  the  interspaces  between  them  filled  up  solidly. 
The  alfB  are  but  little  prominent. 

The  mouth  does  not  deviate  from  the  generic  type.  The  cirri  are 
remarkable  from  the  variability  in  the  several  pairs  of  the  relative  num- 
bers of  their  segments,  as  shown  in  the  following  table.  The  segments 
do  not  correspond  even  on  opposite  sides  of  the  same  individual,  as  may 
be  seen  in  the  two  lower  lines  of  the  table.  I  believe  that  variability 
to  this  degree  is  very  uncommon  in  other  cirripedes,  though,  as  stated 
in  the  lutrodaction,  the  number  of  the  segments  always  increases  with 
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the  growth  of  the  indindual.  The  terminal  segments  in  the  louger 
rami  of  both  the  first  and  third  cirrus  are  antenniformed» «—  being 
elongated,  and  of  a  different  shape,  with  fewer  bristles,  compared  with 
the  basal  segments  of  the  same  cirri.  It  is  apparently  these  terminal 
aegments  which  are  particalarlj  liable  to  rary  in  number.  In  both  rami 
of  the  third  cirrus,  some  of  the  segments,  from  the  sixth  to  the  eleventh 
inclusive,  (counting  from  the  bottom),  more  especially  the  eighth,  ninth, 
and  tenth,  carry  a  few  spines  coarsely  and  doubly  pectinated ;  bnt  as 
some  of  the  adjoiniog  segments  carry  spines  which  may  be  called 
doubly  serrated,  it  is  not  easy  to  draw  an  exact  line  of  demarcation. 
Sometimes,  though  rarely,  a  few  of  the  nearly  terminal  segments  in  the 
second  cirrus  are  Aimishi^  with  similar,  doubly  pectinated  spines. 

Nuwtbers  qf  ike  segments  in  ike  rami  of  ike  Cirrif  in  difereni 

• 

specimens* 


■} 


Specimen  from  Pernambaoo,  . 
Brazil  {par,  1)         . 

Another  speoimen  from  the' 
same  duster  {var.  1) 

From  the  Galapagos  Archi- 
pelago, {var,  1) 

From  the  Philippme  Archi- 
peUgo,  {var.  4) 

From  California  {car,  6) 

From  the  bottom  of  a  ship 
{var.  7),  young 

From  South  America  {var A) 
British  Museum 

Another  specimen  from  the 
same  cluster  with  the  last  spe 
cimen  . 

Same  individual,  but  the  cirri  1 
from  the  opposite  side  of  the  body  j 


■} 


Hktt  drm. 


9 

12 

10 

10 
15 

11 
16 


i 

s 


19 
23 

16 

P 
24 

18 
25 


15  :  28 


Seeond  dims 


OQ 


10 
12 
10 
10 


9 
11 


18 


16 


11 
14 

IIP 
10 


9 
12 


18 


21 


Third  dmuj  Siztti  dmt. 


15 
14 
11 
11 


10 
13 


15 


16 


! 


27 

19 
16 


19 


17 
21 


23 


23 


g 
I 


26 


25 

18 
22 
14 

22 
27 


Varieties. — Under  the  generic  description,  I  have  stated  that  after 
having  spent  some  time  in  examining  a  very  large  suite  of  specimens  of 
T.porosa,  I  concluded  that  at  least  four  of  the  varieties  were  true  species* 
It  so  happened  that  all  the  specimens  which  I  first  examined  of  the  ear. 
(4)  rubeseens,  had  the  narrow  sloping  terga,  and  scuta  with  only  two 
or  three  great  teeth  on  their  occludent  margins ;  but  ultimately,  in  a 
group  thus  characterised,  I  found  one  or  two  individuals  with  terga 
precisely  of  the  shape  of  those  in  var.  (1)  communis.  Again,  in  a  group 
of  dull  purple  specimens  of  var.  communis^  a  few  had  the  narrow 
sloping  terga,  and  acuta  with  teeth  on  their  occludent  margins,  inter* 
mediate  in  siae  and  number  between  the  varieties  with  only  one  or  two 
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great  teeth,  and  those  with  every  alternate  growth-ridge  enlarged  into 
a  tooth.     Hence  var.  rubescena  completely  broke  down  as  a  species. 

With  respect  to  var.  (5)  elegoM  (a  M.S.  specific  name  of  Leach)  I 
inferred  at  first,  from  external  appearance  alone,  that  it  was  distinct ; 
the  outer  lamina  of  the  shell  and  even  the  epidermis  is  preserved ;  the 
surface  is  strongly  ribbed,  and  the  whole  shell,  excepting  the  sheath, 
is  nearly  white ;  die  terga  are  narrow,  with  a  sloping  basal  margin  as 
in  var.  (4)  rubeweM,  Whole  groups  of  specimens  are  thus  charac- 
terised. But  as  var,  communia  is  often  white,  and  as  the  surface,  when 
the  outer  lamina  is  preserved,  is  generally,  as  we  shall  presently  see, 
ribbed  longitudinally,  the  differences  in  var,  elegans  are  quite  un- 
important. 

'fhe  (6th)  var.  differs  from  var.  eommunu  only  in  the  narrow  radii 
having  been  developed,  and  consequently  in  the  orifice  being  penta- 
gonal, and  in  the  outer,  longitudinally  ribbed  lamina  of  the  shell  having 
been  preserved.  In  the  same  group  of  specimens,  I  have  seen  ev^ry 
intermediate  stage  between  this  and  the  common  form.  It  must  not, 
however,  be  supposed  that  the  young  of  var,  communis  always  pass 
through  these  staees,  for  such  is  not  the  case.  In  the  genus  Balanua 
it  has  been  seen,  how  capricious  in  some  species  is  the  development  of 
the  radii. 

Of  the  other  varieties,  enumerated  at  the  beginning,  no  further  men- 
tion is  required,  excepting  with  respect  to  var.  (7),  the  most  singular 
of  all.  I  have  seen  only  three  specimens,  sent  to  me  by  Dr.  Aug. 
Gould,  of  Boston,  United  States,  and  these  from  the  appearance  of 
their  bases  I  have  no  doubt  had  been  attached  to  a  ship, — the  only  in- 
stance which  I  have  met  with,  in  the  present  species.  The  shell  is 
steeply  conical,  with  the  orifice  so  small  as  to  be  reduced  to  a  mere 
pore;  the  radii  are  extremely  narrow  and  white;  the  shell  is  thin, 
with  the  surface  smooth,  but  ribbed  longitudinally  and  regularly ;  the 
outer  lamina  of  the  shell  and  the  epidermis  are  perfectly  preserved;  the 
upper  part  of  the  shell  is  reddish  purple,  which  dies  away  towards  the 
base  :  careful  examination  of  the  apex  shows  that  at  the  first  growth 
the  young  shell  was  blneish-green.  The  terga  are  narrow,  with  a 
sloping  basal  margin,  as  in  var.  rubesceru,  but  with  the  point  of  the 
spur  sharper.  I  have  formerly  remarked  that  the  shape  of  the  terga 
seems  influenced  by  the  size  of  the  orifice.  The  lower  edge  of  the  sheath 
depends  freely :  I  have  seen  no  other  instance  of  this  latter  structure, 
80  common,  but  so  variable,  in  Balanus,  in  the  present  species,  except 
to  a  partial  extent  in  one  distorted  specimen,  in  Mr.  Stutchbur/s  col- 
lection, adhering  to  Balanua  iintinnabulum^  and  probably  taken  from 
a  ship's  bottom.  I  may  add  that  this  distorted  specimen  was  remark- 
able from  its  radii  being  wider  than  in  any  other  instance, — ^from  ita 
smooth  nncoloured  surface  without  longitudinal  ribs, — snd  from  the 
perfect  preservation  of  the  epidermis  over  its  entire  surface.  Although 
Dr.  Gould's  specimens,  in  external  aspect,  are  absolutely  and  entirely 
different  from  the  common  varieties  of  T.poroaa,  there  are  so  many 
intermediate  forms,  and  the  differences  are  so  little  important  that  I 
feel  no  hesitation  in  attributing  them  to  variation,  consequent  on  the 
individuals  having  been  exposed  to  unusual  conditions,  attached  to  the 
bottom  of  a  ship. 
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2.  Tetraclita  serrata.     pi.  10,  fig.  2a — 2d. 

Shell  darTc greenish-gray ^  with  narrow^  longitudinal,  serrated 
ribs :  radii  absent  •*  scutum  with  the  adductor  and  articular 
ridges  forming  a  cavity^  which  runs  up  to  the  apex  of  the  valve. 

Hab,^- Cape  of  Good  Hope  ;  Algoa  Bay;  attached  to  sandstone  and  to 
Patells ;  Mus.  Brit.,  Cuming,  and  Stutchbury.* 

General  Appearance, — Colour  dark  greenish  gray;  form  steeply 
conical ;  surface  covered,  especially  in  the  lower  half  of  the  shell,  by 
numerous,  narrow,  sharp,  longitudinal  ridges,  but  slightly  prominent, 
and  serrated  or  transyersely  divided  into  small  teeth :  when  the  shell 
has  been  much  disintegrated,  the  upper  part  of  the  surface  consists  of 
the  exposed,  smooth,  rather  large,  upfilled  parietal  tubes.  I  have  seen 
no  instance  of  the  development  of  the  radii ;  sometimes  even  the 
sutures  are  with  great  difficulty  distinguishable,  though  I  believe  they 
always  reach  the  outer  surface ;  sometimes  the  sutures  are  wide  from 
the  disintegration  of  the  edges  of  the  compartments.  Orifice  rounded 
or  oval. 

Scuta, — The  scuta  and  carinal  half  of  the  terga  are  blueish-green. 
In  the  scuta  neither  the  articular  ridge  or  furrow  are  much  developed : 
the  adductor  ridge  is  prominent,  and  is  united  to  the  articular  ridge, 
ahout  half  way  up  the  latter,  thus  forming  a  rather  large,  triangular 
cavity,  which  runs  up  to  the  apex  of  the  valve. 

The  Terga  are  beaked.  The  spur,  measured  across  the  upper  part, 
is  half  as  wide  as  the  valve ;  it  is  bluntly  pointed  ;  it  is  placed  quite 
closd  to  the  basi-scutal  angle  of  the  valve,  so  that  there  is  no  basal 
margin  on  that  side ;  it  curve«  towards  the  scutum,  its  extremity  ex- 
tending beyond  the  basi-scutal  angle. 

Structure  of  the  Shell  and  Radii. — The  parietal  tubes  are  rather  large, 
especially  those  adjoining  the  inner  lamina  of  the  walls.  The  shell 
is  of  singularly  little  specific  gravity,  which  is  due  to  the  parietal  tubes 
not  being  filled  up  with  shelly  matter  nearly  to  so  great  an  extent  as  in 
the  other  species;  even  in  the  uppermost  part  the  tubes  are  not  solidly 
filled  up,  only  their  external  sides  are  thickly  coated  with  greenish- 
black  shell,  which  by  corrosion  becomes  grayish.  The  radii,  as 
stated,  are  not  developed :  the  shell  breaks  with  singular  facility  along 
the  sutures,  and  the  radii  are  then  seen  to  be  most  feebly  represented 

*  I  have  seen  three  separate  lots  of  this  species  all  fram  the  Cape  of  €}ood 
Hope ;  one  lot  was  collected  by  Dr.  Krauss,  at  Algoa  Bay,  and  I  strongly 
suspect  is  the  species  described  by  him  in  his  '  Siidafrikauischen  Mollusken'  as 
Conia  porosa.  If  the  species,  figured  by  Chemnitz,  and  mentioned  in  a  note 
(p.  329),  under  T.poroia^  be  the  present  species,  the  specimens  probably  did  not 
come  from  Tranquebar,  on  whicu  point  Chemnitz  speaks  only  from  memory.  I 
have  seen  one  specimen  ticketed  New  South  Wales,  it  is  possible,  considering 
the  case  of  T.  rosea,  that  this  may  be  correct,  but  I  shoaldf  like  to  have  further 
oonfirmation  before  giving  it  as  a  habitat. 
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by  a  few  very  small  branchiDg  ridges.  The  alse  have  their  edgei 
plainly  crenaied.  The  sheath  is  dark  green,  with  the  lower  edge  free. 
•  The  Mouth  presents  no  particular  characters.  With  regard  to  the 
Cirri,  I  am  doubtful  whether  any  confidence  can  be  placed  in  the 
numbers  of  the  segments  being  constant ;  but  I  may  state  that  the  second 
cirrus  contained  thirteen  and  sixteen  segments  in  its  two  rami ;  the 
third  cirrus  only  fourteen  in  both  rami ;  and  the  sixth  cirrus  twenty* 
six  segments  in  both  rami.  Whereas  in  every  specimen  of  T.  poroBO^ 
the  longer  ramus  of  the  third  cirrus  contained  more  segments  than 
either  ramus  of  the  second.  About  half  the  segments,  namely,  those 
in  the  middle  of  both  rami  of  the  third  cirrus,  are  furnished  with 
coarsely  and  doubly  pectinated  spines,  like  those  in  T.  porota. 

Affinities, — Upon  the  whole,  this  species  is  more  nearly  allied  to  T* 
poroM  than  to  any  other.  In  the  cavity  formed  by  the  union  of  the  ad- 
ductor and  articular  ridges,  it  is  allied  to  T.  eeerutescens.  This  species 
differs  from  all,  in  its  little  specific  gravity,  consequent  on  the  parietal 
tubes  being  only  slightly  filled  up,  and  in  the  peculiarly  serrated, 
narrow,  approximate  ridges  on  the  external  surface  of  the  walls.  The 
character  derived  from  the  adductor  ridge,  just  alluded  to,  is  remark'* 
able.  Id  the  shape  of  the  terga,  in  the  absence  of  radii,  and  in  the 
structure  of  the  body,  this  species  approaches  closely  to  T.  porosa. 


8.  Tktraclita  rosea.     PI.  10,  fig.  Sa — 8rf. 

CoinA  BosEA.*  Kratm.  (!)  Die  Sudafrikanischen  MoUnsken,  Tab.  6; 

fig.  28, 1848. 
Balanus  CuHiNGii.    Chenu.    Blust.  Conch.,  Tab.  4,  ^g.  5. 

Shell  dirty  white,  tinned  with  pink  ;  parietes  formed  by  a 
single  row  of  large  tubes :  radii  generally  narrow :  tergum 
with  the  spur  rather  short  and  broad. 

Eab.—'^tyf  South  Wales,  Moreton  Bay  in  lat.  27°,  Port  Jackson,  and 
IVofold  Bay;  South  Africa,  Algoa  Bay.  Attached,  in  Australia,  to  littoral 
rocks  and  shells ;  often  associated  with  T.  purpurascens,  Chthamalus  antennatiu, 
and  CkUophragmtts  pofymerus ;  Mus.  Brit.,  Cuming,  Erauss,  Darwin,  Stutchbary. 

General  Appearance. — Shell  steeply  conical,  often  rather  convex ; 
dirty  or  brownish  white,  feebly  tinted  with  pink;  external  surface 
generally  much  disintegrated,  and  having  in  the  upper  part  a  pillared 
appearance,  owing  to  the  exposure  of  the  upfilled,  large,  square,  parietal 


*  I  am  greatly  indebted  to  Professor  Krauss  for  having  sent  me,  for  exami- 
nation, the  unique  specimen  collected  by  himself  in  AJgoa  Bay.  There  can  be 
no  doubt  of  the  identity  of  the  African  and  Australian  specimens.  It  is  a  sinjgular 
circumstance  that  the  same  species  should  occur  in  these  two  distant  p&ces, 
and,  as  far  as  at  present  known,  not  in  the  intermediate,  more  tropical  coasts. 
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tabes,  and»  in  the  lower  party  a  striated  (and  sometimes  serrated)  ap- 
pearance, from  the  exposure  of  the  parallel,  approximate  plates,  with 
which  the  outer  lamina  of  the  shell  is  iutemiJiy  strengthened.  In 
only  a  few  young  specimens,  the  whole  outer  lamina  of  the  shell  was 
well  preserved ;  and  in  these  the  surface  was  very  smooth,  and  even 
glossy,  giving  to  the  specimens  a  quite  difierent  aspect ;  even  in  partially 
corroded  specimens,  the  lower  part  of  the  shell  sometimes  is  quite 
smooth.  Generally,  the  radii  are  developed ;  in  most  specimens  they 
are  narrow,  but  sometimes  of  moderate  width;  their  summits  are 
oblique,  and  their  edges  often  notched  or  toothed.  The  recipient 
furrow,  in  each  opposed  compartment,  is  often  almost  ss  wide  as  the 
radius  itself,  and  is  equally  notched.  In  some  much  corroded  specimens 
there  were  no  radii.   Basal  diameter  of  largest  specimen.  1'  1  of  an  inch. 

Scuta,  generally  thick,  sometimes  very  thick,  with  the  external  sur- 
face usually  much  corroded :  articular  furrow  rather  wide ;  articular 
ridge  not  very  prominent;  adductor  ridge  prominent.  The  rostral 
depressor  muscle  is  attached  in  a  small  oblong  pit,  sometimes  including 
litde  crests ;  and  the  lateral  depressor  muscle  is  attached  to  what  may 
be  described  either  as  three  or  four  parallel  furrows  or  crests. 

Terpa,  with  the  spur  placed  close  to  the  basi-scutal  angle,  so  that 
there  is  no  basal  margin  on  that  side ;  spur  short,  with  its  lower  end 
truncated  and  rounded ;  broad,  even  exceeding,  when  measured  across 
the  upper  part,  half  the  width  of  the  valve.  Articular  furrow  wide. 
Apex  not  beaked. 

Structure  of  Walls  and  Radii. — ^This  species  differs  from  all  the  others 
of  the  genus  in  having  only  a  single  row  (fig.  3d)  of  parietal  tubes ;  these 
are  large,  quadrangular,  but  elongated  in  the  ray  of  the  circle.  They  are 
not  filled  up,  even  at  the  very  top  of  the  shell,  but  they  become  thickly 
lined  all  round  with  compact  shelly  matter.  When  the  surface  of  the 
shell  is  disintegrated,  these  upfilled  tubes  greatly  affect,  as  already 
stated,  the  external  appearance.  The  outer  lamina  near  the  basis  is 
intemallv  strengthened  by  longitudinal,  sharp,  approximate  ridges  or 
plates,  which,  also,  often  affect,  after  corrosion,  the  external  appearance. 
The  radii  have  their  sutural  edges  formed  by  a  set  of  narrow,  branching 
ridges  or  septa;  the  ends  of  which,  seen  externally,  often  give  a 
notched  outline  to  this  edge;  the  recipient  furrows  in  the  opposed 
compartments  are  deep,  and  their  edges  likewise  are  often  notched : 
the  interspaces  between  the  branching  ridges  are  filled  up  solidly.  The 
ala  have  their  edges  coarsely  crenated.  The  lower  edge  of  the  sheath 
is  not  free. 

The  mouth  and  cirri  present  no  particular  characters:  the  third 
cirrus  has  both  its  rami  elongated,  with  the  terminal  segment  tapering. 
In  the  three  posterior  pairs  of  drri,  the  tufts  of  little  spines  between 
the  main  pairs  are  rather  large. 

Affitiitiea. — This  species  has  no  particular  affinity  with  any  other. 
The  circumstance  of  there  being  only  a  single  row  of  parietal  tubes  is 
not  so  important  a  difference  as  might  at  first  be  thought,  inasmuch  as 
in  the  other  species,  during  their  quite  early  youth,  the  walls  are 
formed  of  only  a  single  row  of  tubes  or  pores. 
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4.  TeTRACLITA  PURPURASCENS.   PI.  11,  fig.  1  a — 1  d. 

Lefas  pubpubascbns  *    Wood's  General  Conchology,  p.  55,  PI.  9, 

fig.  42,  1815. 
Balanus  plicatus.    Lamarck.    Animaux  sans  Vertebras,  1818. 
—  —        ET  PUNCTURATUs.   Ckenu.  Illust.  Conch.,  Tab.  4, 

^,  3  et  12. 
Ck)NiA  DEPKESSA  (!)    /.  E,  Gray.    Appendix,  Dieffenbach's  Travels 

in  New  Zealand,  1843  (sine  descript.  vel 
figura). 

Shell  depressed,  pale  purple  or  dirty  white,  with  the  sur- 
face longitudinally  ribbed,  or  corroded  and  granulated: 
radii  or  even  sutures  none,  or  radii  well  developed  and 
broad^  with  their  summits  parallel  to  the  basis :  basis  mem- 
branous: scutum  transversely  elongated :  tergum  small ^  mth 
the  spur  extremely  short  and  rounded, 

iftf^.— Sydney,  New  South  Wales ;  binder's  Lagoon,  Sir  C.  Hardy's  Island, 
Barrier  Reef;  King  George's  Sound,  Western  Australia;  Van  Diemen's  Land; 
New  Zealand,  adhering  to  Polticipes  spinostis;  Mus.  Brit.,  Cuming,  Stutchbury, 
Darwin,  &c.  China  (?)  attached  to  Follicipes  mitella,  Mus.  Brit,  and  Stutch- 
bury. Generally  attached  to  tidal  rocks,  sometimes  to  shells.  Very 
common. 

General  Appearance. — Shell  generally  mnch  depressed,  in  a  few 
cases  rather  steeply  conical,  in  one  single  instance  cylindrical,  but  not 
much  elongated.  Colour,  when  alive,  pale,  but  line  purple;  I  presume, 
judging  from  some  dryed  specimens,  sometimes  dirty  white.  The  state  of 
the  surface  varies  remarkably :  about  half  the  specimens  (fig.  1  a)  which  I 
have  seen,  had  the  outer  lamina  of  shell  quite  removed,  and  the  surface 
granulated,  owing  to  the  projecting  and  exposed  tips  of  the  upfiUed  parietal 
tubes ;  the  radii  are  not  developed,  and  often  even  there  is  no  trace  of  the 
four  sutures;  the  rather  large  orince  is  somewhat  rounded,  and  the  two 
acuta,  with  their  surfaces  disintegrated,  have  their  middle  parts  deeply 
indenting  the  terea.  The  shell,  in  the  other  and  perhaps  more  common 
condition  (fig.  1  o),  has  the  outer  lamina  preserved,  and  is  longitudinally 
fibbed  with  generally  at  least  five  or  six  ribs  on  each  compartment : 
the  radii  are  here  very  wide,  and  extend  from  tip  to  tip  of  the  compart- 
ments, so  that  their  summits  are  parallel  to  the  basis ;  they  are  gene- 

*  The  descriptions  given  bvM^ood  and  Lamarck  are  fuller  and  more  accurate 
than  is  usual  m  the  case  of  Cirripedes,  and  I  have  no  doubt  regarding  these 
two  names.  The  Conia  depressa  of  Dr.  J.  E.  Gray  is,  as  1  know  from  having 
seen  the  original  specimens,  the  young  of  this  same  species ;  the  name  is  unac- 
companied by  any  description  or  figure. 

22 
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ndly  covered  by  a  brownish  epidermis,  thickly  clothed  with  little 
spines ;  the  orifice  is  neatly  diamond-shaped ;  the  apices  of  the  oper- 
cular valves  meet  at  a  common  point:  these  specimens  are  almost 
always  smaller  and  younger  than  the  granulated  specimens.  Altoge- 
ther the  specimens  in  the  two  opposite  states  have,  in  their  external 
appearance,  nothing  in  common,  and  no  one,  without  careful  examina- 
tion, would  ever  suspect  that  they  were  specifically  identical ;  this, 
however,  was  proved  by  the  intermediate  forms,  and,  in  one  instance, 
three  of  the  compartments  had  their  surfaces  granulated,  and  were  en- 
tirely destitute  of  the  radii,  whilst  the  fourth  by  some  chance  had  been 
preserved  from  corrosion,  was  longitudinally  ribbed,  and  had  its  epi- 
dermis-covered radius  fully  developed.  The  difilerence  in  the  appear- 
ance of  the  opercular  valves,  in  the  two  states,  is  simply  owing  to  the 
degradation  of  their  upper  parts  in  the  granulated  specimens. 

The  basal  diameter  of  the  largest  specimen  was  one  inch,  but  the 
height  only  *35  of  an  inch. 

Scuta,  transversely  elongated,  so  that  the  basal  margin  is  nearly 
twice  as  long  as  the  tergal  margin :  articular  ridge  very  little  prominent; 
articular  furrow  wide  but  shallow ;  adductor  ridge  very  blunt,  slightly 
prominent,  sometimes  almost  absent,  almost  parallel  to  the  basal  mar- 
gin :  there  are  no  distinct  crests  for  the  rostral  or  lateral  depressores 
muscles,  but  some  small  irregular  pits  for  the  latter.  In  one  young 
specimen,  the  lines  of  growth  were  crenated,  showing  a  tendency  in 
the  valve  to  become  longitudinally  striated,  as  in  the  allied  T,  coatata. 
In  some  young  and  immature  specimens,  the  basal  margin  was  deeply 
sinuous. 

Terffa,  small  in  area,  not  above  half  that  of  the  scuta:  spur  extremely 
short,  broad,  placed  close  to  the  basi-scutal  angle  of  the  valve,  so  thi^ 
there  is  no  basal  margin  on  that  side  of  the  spur.  The  lower  end  and 
sides  of  the  spur  form  one  uniform  curve.  Articular  ridge  barely  deve- 
loped.    Crests  for  the  tergal  depressores  sharp  and  prominent. 

Structure  of  the  Shell  and  Radii, — The  walls  are  very  thickj  and  the 
parietal  tubes  small  and  numerous;  there  are  sometimes  from  twelve  to 
fifteen  rows  of  tubes  in  the  thickness  of  the  wall.  The  tubes  in  their 
whole  upper  part  are  filled  up  solidly ;  and,  as  we  have  seen,  are  often 
exposed  by  disintegration.  In  very  young  specimens,  of  that  siae  in 
which  in  T.  poroea  there  would  be  only  a  single  row  of  parietal  tubes^ 
there  were  here  two  or  three  rows.  The  development  of  the  radii,  as 
we  have  seen,  is  very  capricious ;  the  sutures  even  sometimes  being 
lost.  The  radii,  when  developed,  are  broad,  square  on  the  summit, 
and  covered  by  brownish  hirsute  epidermis:  internally  they  are  formed 
of  tubes  like  those  forming  the  parietes ;  in  this  respect  differing  from 
all  the  species  except  the  following,  T.  caetata.  The  tubes  in  the 
radii  run  obliquely  down  towards  the  basis ;  instead  of  in  a  transverse 
line,  directly  towards  the  opposite  compartment,  as  might  have  been  ex- 
pected from  the  structure  of  the  radii  in  Balanus.  The  alse  have  their 
edges  finely  crenated.  The  sheath  in  all  the  specimens  which  I  have 
observed  is  colourless ;  its  lower  edge  is  not  free.  The  corium  entering 
the  parietal  tubes,  and  lining  the  opercular  valves,  the  mouth,  and  the 
anterior  cirri,  is  generally  of  an  extremely  dark  purple  colour. 
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The  Bests  is  entirely  membnnoua^  in  which  respect  this  species 
differs  from  all  the  others  in  the  genus. 

Mouth :  all  the  trophi  are  unasually  hairy  or  spinose.  The  labnim  is 
deeply  notched  and  apparently  destitute  of  teeth  on  the  crest.     The 

Ealpi  are  club-shaped  or  enlarged  at  their  extremities.  The  mandibles 
ave  the  fourth  tooth  rudimentary. 
In  the  Cirri,  the  second  and  third  pairs  are  remarkably. short  and 
blunt.  In  one  specimen  the  two  rami  of  the  first  cirrus  had  respec- 
tttely  six  and  sixteen  segments ;  those  of  the  second,  six  and  seven ; 
those  of  the  third*  seven  and  seven ;  and  those  of  the  sixth  cirrus 
twenty  rather  elongated  segments,  with  a  small  tuft  of  spines  between 
each  main  pair  of  spines. 

Jjfiniiies. — This  species  differs  from  aU>  in  its  membranous  basis, 
and  in  its  transversely  elongated  scuta.  It  resembles  T.  eosiata,  and 
differs  from  all  the  other  species,  in  its  radii  (when  developed)  being 
square  on  the  summit,  and  in  being  formed  of  tubes, — in  the  small- 
oess  and  number  of  the  parietal  tabes, — in  the  absence  of  crests 
on  the  under  side  of  the  scuta  for  the  rostral  and  lateral  depresses 
muscles, — ^in  the  shortness  and  rounded  form  of  the  spur  to  the  terga, 
— and,  lastly,  in  the  club-shaped  palpi  and  small  size  or  absence  of  the 
fourth  tooth  in  the  mandibles.  T,  purpurascens  differs  from  1\  cosiata 
in  those  points,  namely,  in  its  membranous  basis  and  transversely  elon- 
gated scuta,  in  which  it  differs  from  all  the  other  species,  and,  moreover, 
in  its  scuta  not  being  plainly  striated  longitudinally,  in  having  more  ribs 
on  the  external  surface  of  the  parietes  of  its  shell,  and  in  having  only 
three  pairs  of  main  spines  on  the  three  posterior  cirri. 


5.  TeTEACLITA  C08TATA.      PL  11,  fig.  2« — 2  c. 

SAell  depressed,  whitish,  generally  with  ten  very  prominent 
hnyitudinal  ribs :  radii  broad,  with  their  summits  parallel  to 
the  basis :  basis  calcareous :  scutum  externally  striated  Ion- 
gitudinaUy :  teryum  with  the  spur  short  and  rounded. 

Had. — Philippine  Archipelago,  Mns.  Cumiog.  Attached  to  various  shells, 
within  the  tidal  limit. 

General  Appearance, — Shell  whitish,  probably  tinged,  when  alive, 
with  reddish-purple  ;  depressed ;  surface  perfectly  preserved,  smooth, 
but  having  longitudinal  very  prominent  ribs,  almost  invariably  ten  in 
number ;  namely,  three  on  both  the  rostrum  and  carina,  and  two  on 
the  two  lateral  compartments,  wich  ten  corresponding  projections 
round  the  basal  margin.  Orifice  passing  from  rounded-trigonal  to 
diamond-shaped.  The  radii  are  very  broad  and  square  at  the  summit, 
and  extend  from  tip  to  tip  of  the  compartments.  Basal  diameter  of 
lareest  specimen  under  half  an  inch,  generally  from  *3  to  *4  of  au 
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Scuta,  of  the  unaal  sub-trians^lar  shape,  and  not  transTenely  elon- 
gated, as  in  T,  purpurascens.  External  surface  striated  longitudinally; 
in  many  specimens  there  is  a  medial  depression,  or  a  row  of  yery  small 
pits,  such  as  occur  on  the  scuta  of  Balanua  trigonut  and  Uevis,  The 
adductor  ridge  is  moderately  developed,  and  runs  nearly  parallel  to 
the  occludent  margin ;  there  are  no  crests  for  the  rostral  and  lateral 
depressor  muscles. 

Terga  :  these  in  area  equal  two  thirds  of  the  scuta :  the  spur  is  short 
and  rounded,  and  placed  as  described  under  T,  purpurascens  ;  but  the 
articular  ridge  seems  to  be  more  prominent  than  in  that  species. 

Structure  of  the  Shell  and  Radii, — The  parietal  tubes  are  small,  and 
very  numerous,  as  in  T.  purpurascens.  The  radii  are  wide,  square  on 
the  summits,  but  not  so  conspicuously  covered  by  hirsute  epidermis  as 
in  that  species.  Internally,  the  tubes  forming  the  radii  are  smaller, 
and  run  more  transversely  than  in  T. purpurascens,  that  is  in  the  normal 
course,  as  in  Balanus.  The  edges  of  the  alse  are  nearly  or  quite 
smooth.  The  Basis  is  as  distinctly  calcareous,  as  in  the  other  species 
of  the  genus. 

Mouth:  the  trophi  are  not  so  hairy  as  in  T.  purpurascens;  the 
labrum  seems  destitute  of  teeth ;  the  palpi  are  club-shaped  at  their 
ends ;  the  mandibles  have  only  three  teeth.  The  second  and  third 
cirri  are  not  so  short  and  blunt  relatively  to  the  others  as  in  T.  purpu- 
rascens. In  the  posterior  cirri,  the  elongated  segments  carry  four  main 
pairs  of  spines,  between  which  there  is  no  intermediate  tuft  of  fine 
spines. 

The  Affinities  of  this  species  have  been  fully  pointed  out  under  the 
last  and  closely  related  species.  In  external  appearance,  T.  costata  can 
at  first  hardly  be  distinguished  from  those  young  and  pale-coloured 
varieties  of  T,  purpurascens,  which  have  their  external  surface  not  cor- 
roded, and  their  radii  well  developed. 


6.    TeTRACUTA  VITIATA.      PI.  11,  fig.  Sfl — 3  e. 

Shell  to/lite,  generally  tinged  in  the  upper  part  toith  pink; 
surface  irregular:  parietal  tubes  very  irregular:  radii 
moderately  toide,  with  their  summits  oblique :  aim  with  very 
thick  crenated  sutural  edges :  tergum  toith  the  spur  not  joined 
to  the  basi-^cufal  angle;  spur  with  its  ewtreniity  equably 
rounded. 

Hob, — ^Philippine  Archipelago;  Barrier  Reef,  (Raine'a  Islet),  Australia; 
Mus.  Cuming  and  Stutchbury.  Attached  to  massive  corals,  to  coral-rock,  to  a 
Tridacna,  and  to  Tetraclita  cceruletcefu. 

General  Appearance. — Shell  conical,  moderately  steep :  white,  gene- 
rally with  a  tinge  of  pinkish-purple  in  the  upper  part,  owing  to  the 
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exposure  of  the  tips  of  the  upfilled  parietal  tubes.  The  lower  part  of 
the  surface  is  generally  well  preserved,  and  is  formed  by  very  irregular, 
branching,  longitudinal,  slightly  prominent,  ridges.  Radii  of  moderate 
width,  with  their  summits  oblique.  Orifice  rather  large,  rounded 
trigonal. 

Scuta,  rather  narrow,  with  the  upper  part  acuminated :  the  external 
surface  generally  much  disintegrated,  and  marked  with  some  irregular 
blotches  of  dark  red.  Articular  ridge  not  prominent ;  articular  fur- 
row rather  deep :  adductor  ridge,  distinct  from  the  articular  ridge, 
pretty  well  developed,  as  are  the  crests  for  the  rostral  and  lateral 
depressor  muscles.  In  young  and  well  preserved  scuta,  there  is  an 
external,  medial,  hyaline  band,  corresponding  with  the  hollow  under  the 
adductor  ridge,  and  caused  by  the  thinness  of  the  valve  along  this  line. 

Terffa :  externally,  the  carinal  half  is  longitudinally  and  very  feebly 
striated.  Internally,  the  articular  furrow  is  very  wide,  but  shallow,  and 
of  unusual  length,  owing  to  the  preservation  of  the  upper  part  of  the 
valve;  the  articular  ridge  is  not  prominent.  The  spur  does  not 
actually  join,  as  in  all  the  foregoing  species,  the  basi-scutal  angle, 
but  is  separated  from  it  by  a  short  piece  of  basal  margin ;  its  two 
sides  are  morfe  nearly  parallel  than  is  usual,  and  the  end  is  regu- 
larly rounded.  It  is  always  rather  narrow,  though  the  width  varies 
considerably  (fig.  3d,  3e).  It  extends  in  the  same  straight  line  with 
the  middle  of  the  articular  furrow.  The  terga,  though  not  possessing 
any  striking  characters,  di£fer  considerably  in  appearance  from  those 
of  the  other  species. 

Structure  of  the  Shell  and  Radii, — The  parietal  tubes  are  remarkable 
from  their  irregular  shapes,  and  unequal  sizes  (fig.  3  6), — hardly  two 
resembling  each  other.  Sometimes  a  single  elongated  tube  will  reach 
across  the  whole  thickness  of  the  walls.  The  septa  between  the  tubes  are 
rather  thick  and  rugged.  The  tubes  are  generally  darkly  coloured  from 
the  adhering  corium ;  they  are  solidly  upfilled,  but  only  in  the  upper- 
most part,  by  dark  chocolate-red  shelly  matter.  The  radii  are  formed 
by  irregularly  branching  ridges,  with  the  interspaces  filled  up  solidly. 
The  square  edges  of  the  alee  are  much  thicker  than  in  any  other 
species,  and  are  furnished  with  transverse  ridges,  which  are  sometimes 
slightly  branched.  The  inner  lamina  of  the  walls  near  the  basis,  in 
most  of  the  specimens,  is  irregularly  and  longitudinally  ribbed,  the 
ribs  being  longitudinally  striated.  The  sheath  and  the  upper  part  of 
the  inner  lamina  of  the  parietes  are  clouded  with  chocolate-red. 

The  animal's  Mouth  and  Cirri  were  ill-preserved ;  but  I  was  able  to 
make  out  that  the  labrum  had  some  strong  teeth,  and  that  the  man- 
dibles were  furnished  with  five  teeth,  a  greater  number  than  in  any 
other  species.  The  palpi  had  parallel  sides  as  usual.  In  the  sixth 
cirrus,  the  segments  had  four  pairs  of  main  spines,  instead  of  the  usual 
number  of  three. 

Afinitiet. — This  species  does  not  appear  to  be  particularly  related  to 
any  other  one :  perhaps  it  is  rather  nearer  to  the  two  following  than 
to  the  foregoing  species.  The  irregular  parietal  tubes,  thick-edged 
alae,  form  of  terga,  five  teeth  to  the  mandibles,  and  four  pairs  of  spines 
to  the  segments  of  the  posterior  cirri,  are  its  chief  characteristics. 
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7.   TSTRACUTA  0(BRULE8CENS.      PL  11,  fig.  4a — id. 

LxpAB  OdBUunoBHs.    SpenffUr.     Skrirter  af  8ehk«bet»  1  fitnd^ 

1790* 

Shell  with  the  upper  part  tinned  ffreenish-Mue,  lonffi^ 
tudinally  ribbed:  radii  moderately  toide,  with  their  summits 
oblique:  scutum  with  a  small  adductor  and  eatremely 
prominent  articular  ridge ^  united  together  and  so  forming  a 
small  sub-cylindrical  cavity  :  tergum  with  the  spur  not  joined 
to  the  basi-scutal  angle. 

Hob. — ^Philippine  Archipelago,  attached  to  Bakmm  iitUimuUmkm;  attadied 
to  a  ship's  bottom,  and  to  BalauuB  imHtmabulum,  both  from  the  Pacifio  Ocean ; 
attachea  to  a  massive  coral,  and  associated  with  T,  viiiaioj  and  therefore  from 
the  tropioal  eastern  seas ;  Mus.  Brit.,  Cuming,  Stutchbury. 

General  Appearanee. — Shell  conical,  aometimea  depressed ;  aorfaoe 
with  rather  broad,  smooth,  longitudinal  ridges;  whitish,  with  the  upper 
part  greenish-blue,  sometimes  very  feebly  tinted  with  pink ;  radii  white, 
or  mottled  with  blueish-green,  or  with  pink.  When  the  outer  lamina 
of  afaell  has  been  corroded,  the  upfiUed  parietal  tubes,  of  a  dull  blueiah- 
gray  colour,  are  exposed.  The  radii  are  moderately  wide,  with  their 
summits  Tery  oblique.  In  basal  diameter,  one  specimen  was  1*8,  and 
another  1*5  of  an  inch. 

Scuta^  externally  furrowed  very  slightly  in  a  longitudinal  direction, 
causing  the  lines  of  growth  to  hecome  a  little  sinuous.  The  valTe  is 
strong  and  thick ;  and  the  epidermis,  when  preserved,  is  hirsute  with 
spines.  The  articular  ridge  is  extraordinarily  prominent;  it  projects,  as 
measured  Arom  the  external  surface  of  the  valve,  to  an  amount  equalling 
half  the  width  of  the  valve  in  its  widest  part.  The  adductor  ridge  is 
Tery  short,  and  is  united  to  the  bottom  of  the  articular  ridge,  thus 
forming  a  small,  nearly  cylindrical  tube,  which  runs  up  to  near  the  apex 
of  the  valve.  The  inflected  occludent  margin  is  broad  and  coarsely 
toothed.  The  crests  for  both  depressor  muscles  are  not  very  promi- 
nent. When  the  scuta  and  terga  are  articulated  together,  owing  to  the 
great  projection  of  the  articular  ridge  of  the  scutum,  its  upper  part  is 
separated  from  the  tergum  (fig.  4  6),  by  a  remarkably  wide  and  deep. 


*  The  longitudinally  folded  walls,  as  described  by  Spengler,  the  blue  colour, 
the  habitat,  namely,  associated  with  B,  Hntinnahulum  from  the  East  Indies, 
and  more  especially  the  expression  "Yalvuhe  operculi  caidine  dentato  mobUis," 
apparently  referring  to  the  highly  prominent  articular  ridge  of  the  scutum, 
leave  little  doubt  on  my  mind  tnat  l  have  rightly  named  the  present  species. 


T£TR ACUTA    RAJDIATA.  843 

fiasure-like  hollow.     The  scutum^  in  some  distorted  specimens  from  a 
ship's  bottom,  was  narrow  in  proportion  to  its  ordinary  breadth. 

Terga. — These  are  large.  Externally,  there  is  a  broad,  longitudinal 
depression,  bounded  on  each  side  by  a  ridge.  The  carinal  half  is 
feebly  striated  longitudinally.  A  large  upper  portion  (fig.  4  h)  pro- 
jects freely,  and  stands,  when  the  two  valves  are  articulated  together, 
above  the  apex  of  the  scutum,  but  does  not  form  a  beak  as  in  T. 
parasa.  Internally,  the  tergal  margin  is  widely  inflected;  the  arti- 
cular furrow  is  very  deep,  but  the  articular  ridge  is  not  prominent.  The 
spur  is  not  very  broad ;  it  is  separated  from  the  basi-scutal  angle  by  a 
small  space  of  basal  margin,  which  forms  a  straight  line  with  the  basal 
margin  on  the  opposite  side  of  the  spur.  The  end  of  the  spur  is  trun- 
cated, and  is  parallel  to  the  basal  margin. 

Structure  of  the  Shell  and  Radii. — The  walls  are  thick:  the  parietal 
tubes  are  rather  large  and  regular ;  they  become  solidly  filled  up  in  their 
upper  parts.  The  sutural  edges  of  the  radii  are  formed  by  unusually 
narrow,  sinuous  ridges,  sending  off  delicate  denticuli  on  each  side :  the 
interspaces  between  these  ridges  are  solidly  filled  up.  The  crenated 
edges  of  the  alse  are  rather  thick.  Neither  the  tnouth  nor  the  cirri 
offer  any  noticeable  character ;  but  I  may  observe,  that,  in  the  mandi- 
bles, the  third  and  fourth  teeth  are  close  together ;  and  that,  in  the 
three  posterior  cirri,  the  tufts  of  small  spines  between  the  main  pairs 
are  small. 

Affinities. — ^This  species  is  very  distinct  from  the  others,  with  the 
exception  of  the  following  T.  radiata,  to  which  it  is  in  several  respects 
allied.  The  under  side  of  the  scutum,  with  its  great  articular  ridge, 
and  the  cylindrical  tube  formed  by  the  union  of  the  latter  with  the  short 
adductor  ridge,  affords  the  most  noticeable  character. 


8.  Tbtraclita  radiata.     pi  1 1,  fig.  5  a — 5  d. 

Ck)iiiA  RADUTA.*     De  BlainoUie.     Diet.  So.  Nat.,  1816—1830, 

PL  164,  fig.  5,  5  a,  (sine  descript.) 
•—     Ltonsil     (?.  B.  Soiverby.     Genera  of  Recent  and  Fossil 

Shells,  Plate,  1823,  (sine  desoript.) 


*  The  synonymy  of  this  species  is  complicated.  De  Blainvilie  gives  no  des- 
cription under  the  article  Conia,  published  in  1818,  or  in  the  vol.  published  in 
1822 ;  but  I  believe,  from  the  figures  of  the  opercular  valves,  that  1  have  correctly 
identified  this  species  with  his  C.  radiata.  Mr.  Sowerbjr  gives  no  description  of 
€.  J^atuii^  or  any  figure  of  the  opercular  valves,  but  his  drawing  of  the  shell 
is  much  better  than  de  Blainvilie's,  and  I  believe  it  is  the  same  species. 
Whether  de  Blainvilie's  or  Sowerb/s  plate  appeared  first  1  cannot  ascer- 
tain. In  the  second  edition  of  Lamarck,  Coma  radiata  of  Bkinville  is  given 
as  a  synonym  to  BaUmut  ratUattu  of  that. work;  but  this  is  ouite  erro- 
neous. I  may  add  Uiat  if  de  Blainvilie's  name  does  not  apply  to  toe  present 
species,  it  must  to  T.  e(BrMle§eetu,  and  as  the  latter  is  the  older  name  it  will  be 
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Shell  white,  with  numerom  approximate  longitudinal 
ribs  :  radii  broad,  with  their  summits  slightly  oblique^  inter- 
nally  porose:  tergum  with  the  articular  ridge  extraordi- 
narily prominent,  with  the  spur  not  joined  to  the  basi-scutal 
angle. 

ffab. — ^West  Indies,  adhering  to  Balanus  ebttrneut  and  to  Lepat  anserifera. 
New  South  Wales,  adhering^  to  Tetraelita  porosa.  Attached  to  Balantu  HtUiMna- 
bulum^  on  a  ship's  bottom  from  Sumatra;  not  rarely  attached  to  BtUamu 
Hntinnabulum  on  ships'  bottoms ;  Mus.  Brit.,  Stutchbury,  and  Cuming. 

General  Appearance, —  Shell  white,  rather  steeply  conical,  with 
numeroaa,  approximate,  rather  narrow,  longitudinal,  rounded  ribs  on 
the  walls :  in  a  specimen  half  an  inch  in  diameter,  there  were  from  eight 
to  twelve  ribs  on  each  compartment.  The  outer  lamina  of  shell  seems 
always  well  preserved.  Orifice  rounded,  trigonal.  Radii  white, 
smooth,  broad,  with  their  summits  only  slightly  oblique.  I  have  seen 
one  specimen  1*2  in  basal  diameter,  but  quarter  of  an  inch  is  a 
common  size,  and  very  young  specimens  are  unusually  frequent  in 
collections. 

Scuta  broad,  externally  not  striated  longitudinally.  The  articular 
ridge  is  prominent,  and  the  furrow  deep,  but  not  in  so  great  a  degree 
as  in  T,  cceruleecena.  The  adductor  ridge  is  only  slightly  prominent ;  it 
extends  upwards  only  a  little  way  above  the  lower  end  of  the  articular 
ridge,  and  does  not  form  with  the  latter  a  cavity.  There  are  no  crests 
for  the  rostral  depressor  muscle,  but  there  is  a  little  pit,  formed  by  the 
folding  over  of  the  occludent  margin. 

Terga, — ^These  valves,  when  articulated  with  the  scuta  (^g,  5  6),  pro- 
ject above  them  to  an  extraordinary  degree,  and  are  separated  from 
them  by  a  deep,  fissure-like  hollow,  caused  by  the  remarkable  promi- 
nence of  the  articular  ridge  of  the  terga.  The  upper  part  of  the 
tergum  is  not  beaked,  and  does  not  project  freely  much  above  the  sack. 
The  valve  is  large ;  externally  there  is  a  rounded  longitudinal  furrow. 
The  tergal  margin  is  broadly  inflected.  The  articular  furrow  is  deep^ 
and  the  articular  ridge  far  more  prominent  than  in  any  other  sessile 
cirripede,  for  it  projects,  as  measured  from  the  outside  surface,  more 
than  half  the  width  of  the  valve ;  and  consequently  the  valve,  when 
viewed  vertically  from  above,  almost  appears  as  if  formed  by  the  union 
of  three  plates,  viz.,  the  articular  ridge,  and  the  outside  surface  on 
each  side  of  the  spur.  The  spur  is  of  moderate  width,  with  the 
corners  rounded:  it  is  placed  near,  but  not  close  to  the  basi-scutal 
angle,  so  that  there  is  on  this  side  a  small  portion  of  basal  margin, 

permanent.    In  this  case,  T.  radiaia  mi^ht  be  allowed  to  stand  as  my  own 
name,  considering  that  Mr.  Sowerby's  figure  is  imperfect  and  is  not  accom- 

rled  by  any  description.  At  first  I  thought  that  the  present  species  micHlit 
the  Lepaa  mitra  of  Spengler,  ('  Skrivter  af  Naturbist.  Selskabet,'  17vO, 
Tab.  6,  fig.  5),  but  the  parietes  are  not  described  as  porose ;  and  the  folds  on 
the  walls  are  too  broad;  on  the  other  hand,  his  description  of  the  opercular 
valves  makes  me  think  this  may  be  the  same  species. 
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forming  nearly  a  straight  line  with  the  margin  on  the  carinal  side.  In 
some  young  specimens,  ahoat  the  tenth  of  an  inch  in  diameter,  from 
the  West  Indies  and  from  New  South  Wales,  the  spur  (the  position  of 
which  I  found  varied  a  little  in  some  other  specimens)  was  placed 
nearly  in  the  middle  of  the  valve,  and  very  nearly  at  right  angles  to  the 
hasal  margin ;  it  is  possible  that  these  may  be  a  distinct  species,  but 
without  larger  specimens  to  judge  from,  I  think  it  more  probable  that 
this  difference  in  the  tergum  is  due  to  variation  and  youth. 

Structure  of  Shell  and  Radii. — The  parietal  tubes  are  commonly 
elongated  in  the  ray  of  the  circle :  the  septa  are  rather  thick,  and 
strongly  crenated  at  their  basal  edges.  The  inner  lamina  of  the  walls 
is  strongly  ribbed  longitudinally.  The  broad  radii  have  their  sutural 
edges  formed  by  ridges,  with  numerous  and  closely  approximate  denti- 
cnli :  the  interspaces  between  the  main  ridges  are  not  soon  filled  up, 
and  at  the  bottom,  each  interspace  usually  terminates  in  a  pore  or 
tube;  so  that  the  radii  are  not  solid,  as  in  most  of  the  foregoing  species, 
but  porose.     The  alse  have  their  edges  crenated. 

Bans,  calcareous,  of  unusual  thickness ;  the  inner,  or  upper  surface, 
is  striated  from  the  centre  in  rays,  corresponding  with  the  ribs  on 
the  inner  lamina  of  the  walls.  This  striated  or  furrowed  structure  in 
the  basis,  shows  a  tendency  to  its  becoming  tubular  or  porose,  as  may 
be  inferred  from  analogous  cases  in  Balanus. 

AnimaVs  body  unknown. 

Affinities, — ^Tbis  species  is  rather  more  closely  allied  to  the  last  than 
to  any  other.  There  is  a  close  analogy  in  the  peculiar  manner  in  which 
the  scuta  and  terga  are  articulated  together  in  the  two  species :  in 
this  species  it  is  effected  by  the  great  development  of  the  articular  ridge 
of  the  tergum,  and  in  T,  ccerulescens  by  that  of  the  scutum.  The  inter- 
nally striated  calcareous  basis,  and  the  internal  tubular  interspaces 
between  the  denticulated  ridges  of  the  radii,  are  peculiar  characters. 
The  white  colour,  the  narrowly  and  closely  ribbed  parietes,  and  the 
broad  radii,  give  this  species  an  aspect,  by  which  it  can  be  easily 
recognised. 


4.  Genus — ^Elminius. 

EunKius.    Leach.    2^1ogical  Journal,  vol.  2,  July,  1825. 

Compartments  four ;  parietes  not  porose.     Basis  mem- 
hranotis. 

DittrUmtum,  Southern  temperate  seas. 

General  Appearance. — Shell  conical^  with  a  strong  ten- 
dency in  most  of  the  species  to  become  cylindrical :  orifice 
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generally  large.  Walls  either  thin  and  smooth,  or  thick 
and  plicated  longitudinally.  Colours  various,  pale  purple, 
greenish,  white,  and,  in  E.  plicatus^  owing  to  the  exposure 
of  an  intermediate  lamina  of  shell,  bright  orange-yellow. 
Radii,  either  of  considerable  width,  with  their  summits 
oblique  and  rounded,  as  in  the  first  two  species  of  the 
genus,  or  very  narrow,  as  in  the  last  two  species.  Blminius 
plicatus  is  the  largest  species,  and  is  sometimes  one  inch  in 
basal  diameter.  The  outer  surface  of  this  latter  species  is 
occasionally  much  corroded. 

Scuta :  these  are  of  the  usual  shape ;  in  E.  Kinffii  and 
modestus  there  is  no  adductor  ridge  and  no  crests  for  the 
depressor  muscles;  in  E. plicatus  and  simplex,  on  the  other 
hand,  there  is  a  well  developed  adductor  ridge  and  crests 
for  the  lateral  depressor  muscles ;  in  some  individuals,  also, 
of  E. plicatus  there  are  small  crests  for  the  rostral  depressores. 

The  TcTffa  are  remarkable  for  their  variability  in  all  the 
species ;  in  many  specimens  of  E.  Kingii  and  modestus  the 
basal  margin  on  the  carinal  side  of  the  spur  is  deeply  hol- 
lowed out.  The  width  and  acumination  of  the  spur  varies 
in  all  the  species.  In  E,  plicatus  and  simplex  this  valve  is 
remarkably  like  that  of  Tetraclitaporosa.  In  some  specimens 
of  E,  Xinffii  the  terga  and  scuta  are  firmly  calcified  together. 

Structure  of  the  Parietes  and  Radii. — As  in  Tetraclita, 
the  two  lateral  compartments  are  necessarily  broad.  The 
parietes  are  never  porose,  but  consist,  in  appearance,  of  a 
single  layer  of  shell.  In  E.  modestus  the  basal  internal  edges 
of  the  parietes  are  smooth,  but  in  the  other  species  they  are 
striated  longitudinally  with  short  ridges,  or  sometimes  with 
sub-cylindrical  projections.  In  those  specimens  of  E. 
plicatus,  which  have  externally  suffered  much  corrosion,  the 
walls  have  been  rendered  extremely  thick,  by  the  inward 
production  of  these  ridges  or  plates ;  and  in  this  case  the 
ridges  are  not  confined  to  the  basal  edges,  but  extend 
upwards  close  to  the  sheath.  The  basal  surfaces  of  the  walls 
in  these  latter  specimens  resemble  those  of  Chelonobia,  but 
the  walls  in  that  genus  have  an  internal  lamina,  which  here 
is  not  the  case.  The  radii  are  wide  in  E.  Kingii,  and  of  mo- 
derate width  in  E.  modestus,  with  their  summits  oblique  and 
smoothly  rounded,  and  their  sutural  edges  not  in  the  least 
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crenated.  In  E.  simplex  they  are  extremely  narrow^  smooth* 
edged,  and  rounded :  in  E.  pUcatus  they  are  narrow,  and  in 
this  species  alone  the  sutural  edge  is  sinuous,  and  sends 
inwards  short  ridges  or  teeth.  The  alse,  in  all  the  species 
except  this  last,  are  likewise  smooth-edged.  The  lower  edge 
of  the  sheath  depends,  more  or  less  freely,  in  all  the  species, 
except  in  E.  Kinffiu 

Basis,  membranous  in  all  four  species.  In  E.  modestus, 
the  true  basal  membrane  is  extremely  thin,  and  is  divided  into 
concentric  slips:  on  its  inner  surface  there  are  attached 
numerous  cement-ducts,  varying  from  s^jjo  to  ^  of  an  inch 
in  diameter,  repeatedly  trifurcating,  rarely  forming  hexagond 
or  quadrangular  loops,  and  with  the  branches  placed  ap- 
proximately parallel  to  each  other.  Beneath  the  true  basal 
membrane  there  is  a  complicated  layer  of  cement,  in  the 
form  of  a  net-work,  or  of  separate  tubes,  or  in  beads  and 
patches.  In  E.  Kinffii,  the  basal  membrane  presented  a 
wonderfully  complicated  appearance,  in  part  due  to  the 
cement  forming  a  mass  of  inosculating  fibres;  many  of 
these  fibres  seemed  to  end  in  circular  discs  of  cement. 

Neither  the  Mouth  or  Cirri  ofier  any  noticeable  generic 
characters,  as  distinct  from  Balanus  and  several  other  genera. 
The  Branchue,  in  E.  plicatus,  are  well  developed  and  mode- 
rately plicated.  In  E.  modesttis  they  are  small,  not 
plicated,  but  with  a  rounded  sinuous  margin :  in  a  specie 
men  having  a  basal  diameter  of  ^,  the  branchiae  in  total 
length  were  only  ^  of  an  inch.  At  the  bottom  of  the  saqk 
I  observed  some  inwardly  pointed,  tapering  filaments,  such 
as  occur  in  Balanus.  In  this  same  species  I  measured  the 
ova,  which  were  unusually  elongated,  being  ^  in  length ;  I 
may  add,  that  the  probosciformed  penis  was  actually  thrice 
the  length  of  the  animal's  body  in  some  small  but  mature 
specimens  (with  ova),  having  a  shell  with  a  basal  diameter 
of  ^  of  an  inch. 

Distribution  and  Habitats, — ^This  genus  is  remarkable,  in- 
asmuch as  it  is  not  distributed  over  the  whole  globe  :  three 
of  the  species  occur  very  commonly  on  the  shores  of  New 
South  Wales,  Van  Diemen's  Land,  and  New  Zealand ;  not 
extending,  as  far  as  I  can  judge,  much  north  of  Sydney : 
the  fourth  species  is  confined  to  South  America,  ranging 
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from  the  Falkland  Islands  and  Tierra  del  Fuego,  as  far 
north  as  Chiloe.  £lminius,  therefore,  appears  to  be  strictly 
a  southern  genus.  JElminius  Kinffii  and  modestua  represent 
each  other  on  the  American  and  Australian  continents ;  so  I 
believe  E.  plicatus,  in  New  Zealand,  represents  E.  simplex 
in  New  South  Wales  and  Van  Diemen's  Land.  The  species 
are  all  attached  to  tidal  rocks  and  shells.  E.  Kitiffii  is  some- 
times attached  to  floating  wood.  At  the  Falkland  Islands, 
the  last-mentioned  species  adhered  to  some  rocks,  in  a 
running  brook  of  fresh  water,  at  most  eighteen  inches  under 
high- water  mark,  so  that  for  the  greater  part  of  each  tide  it 
was  exposed  to  absolutely  fresh  water.  At  Sydney  I  found 
E,  modestus  adhering  to  oysters  in  a  muddy  lagoon,  almost 
separated  from  the  sea,  and  apparently  very  unfavorable 
for  cirripedes. 

Affinities — This  genus  can  be  distinguished  from  Tetra- 
clita  only  by  the  four  compartments  not  being  porose,  and 
by  the  basis  being  always  membranous ;  whereas,  in  Tetra- 
clifa  purpurascens  alone  it  is  membranous.  Elminius  Kinffii 
and  modestusy  on  the  one  hand,  are  closely  allied  together, 
as  are  E.  simplex  audplicatus  on  the  other  hand.  The  last- 
named  species,  in  the  characters  of  its  opercular  valves  and 
in  its  shell,  comes  nearest  to  Tetraclita.  In  T.  rosea  we  have 
seen  that  there  is  only  a  single  row  of  parietal  tubes,  and 
the  outer  lamina  of  the  shell  is  strengthened  (as,  indeed,  it 
is  in  most  of  the  other  species  of  the  genus,  and  in  Balanus) 
by  small  longitudinal  plates  or  ridges,  which  are  similar  and 
homologous  to  those  on  the  internal  basal  edges  of  the  pa- 
rietes  in  three  of  the  species  of  Elminius;  so  that  the  difference 
in  the  structure  of  the  parietes,  in  Tetraclita  and  Elminius, 
is  small. 


1.  Elminius  Kingii.    PI.  11,  fig.  6  a — 6e. 

Elminius  KiNon.    /.  E.  Gray,    Zoological  Misccllanj,  p.  13, 1831. 

—  Leachii.    Xitiff  and  Broderip.    Zoological  Journal,  yol.  6, 

1832—1834!,  p.  334,  and  appendix  to  King 
and  Fitzroy's  Voyages. 

—  —         0.  B,  Souierhy,    Genera  of  Recent  and  Fossil 

Shells,  Plate. 
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SheU  aniooihy  gray  or  dirty  white ;  radii  broody  smooth- 
edged:  scutum  toithout  an  adductor  ridge;  tergum  with 
the  spur  distinct  from  the  basiscutal  angle ;  scutum  and 
tergum  sometimes  calcified  together. 

Hab. — Tierra  del  Fuego,  Ealkland  Islands,  Chiloe.  Attached  to  tidal  rocks 
aud  sometimes  to  floating  timber ;  Mus.  Brit.,  Darwin,  &c. 

General  Appearance. — Shell  frag;i]e,  either  steeply  conical  with  a 
large  orifice,  or  Rub-cylindrical ;  surface  smooth,  grayish  or  white,  with 
large  portions  covered  by  pale  brown  epidermis.  Radii  broad  with 
their  summits  oblique,  smooth,  slightly  arched,  exhibiting  a  large  sur- 
face of  the  alas.  The  alse  usually  have  their  summits  much  less 
ohlique  than  those  of  the  radii ;  the  portion  added  during  diametric 
growth  is  of  a  dead  white  colour.  The  growth  ridges  on  the  scuta  are 
yery  little  prominent,  and  are  crossed  by  a  very  obscure  band  of 
blueish-gray.  The  largest  specimen  which  I  have  seen  was  *8  in  basal 
diameter,  and  the  longest  cylindrical  variety  '55  of  an  inch  in  height. 

The  Scuta  are  remarkable  for  not  having  any  adductor  ridge  or 
crests  for  the  depressor  muscles ;  the  articular  ridge  is  prominent,  but 
it  is  short,  not  extending  down  half  the  valve.  I  have  mentioned 
under  the  genus,  that  in  many  specimens  at  the  Falkland  Islands  the 
scuta  and  terga  were  calcified  together. 

The  Terga  are  rather  small :  the  basal  margin  on  the  carinal  side  of 
the  spur  is  always  hollowed  out,  but  to  a  very  yariable  degree,  as  may 
be  seen  in  the  three  figures  (6  c — 6  e)  ;  this  margin  is  generally  dentated 
with  one  or  two  little  points;  and  an  inner  lamina  of  shell  sometimes 
depends  beneath  the  outer  lamina,  to  which  the  opercular  membrane 
is  attached,  as  may  be  seen  in  the  figure  (6  d)  of  the  external  surface 
of  the  Yalve.  The  crests  for  the  depressor  muscles  are  well  developed. 
The  tergal  margin  is  broadly  inflected,  and  the  articular  ridge  promi- 
nent, making  the  articular  furrow  deep.  The  spur  is  rather  narrow, 
and  is  either  (6  d,  6  e)  bluntly  or  sharply  pointed.  The  basal  margin 
on  the  scutal  side  of  the  spur,  is  hollowed  out,  but  to  a  variable 
depth. 

Structure  of  the  Parietee  and  Radii. — The  parietes  are  thin;  at  their 
internal  basal  edges  they  are  finely  striated  in  longitudinal  lines.  The 
radii  are  solid,  with  quite  smooth  edges ;  they  are  generally  covered 
hy  the  epidermis.  The  sutural  edges  of  the  alee  are  likewise  smooth, 
these  are  added  to  largely  during  the  diametric  growth ;  and  their 
summits,  as  already  stated,  are  much  less  oblique  than  the  summits  of 
the  radii.  The  internal  surface  of  the  shell  is  smooth,  and  is  tinted 
pale  dull  purple.  The  lower  edge  of  the  sheath  can  hardly  be  said  to 
be  free.  The  carinal  margins  of  the  compartments  project  a  little 
inwards. 

Mouth:  the  labrum  is  deeply  notched,  and  supports  five  little  teeth 
on  each  side ;  the  palpi  are  thickly  clothed  with  spines  on  their  inner 
sides ;  the  mandibles  have  five  or  only  four  teeth :  the  maxillse  are 
notched,  and  the  outer  maxillae  bilobed. 
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Ctm .-  the  fint  piir  has  oneramiu  nearly  twice  aa  long  aatheother. 
The  three  posterior  cirri  are  elongated,  and  each  segment  supports  five 
or  six  pairs  of  long  spines,  with  a  few  minute  intermediate  hristlcs. 


2.   ElMINIUS  MODE8TU8.      PL  12,  fig.  1  a — 1^. 

Shell  folded  longitudinally^  greenish  or  white:  radii  of 
moderate  breadth^  smooth  edged:  scutum  without  an  ad- 
ductor ridge :  tergum  narrow,  with  the  spur  confluent  with  the 
basi-scutal  angle. 

ffabj^Htfr  South  Wsles ;  Van  Biemen's  Land ;  New  Zeahmd ;  very  oon^ 
monly  attached  to  littoral  shells  and  rocks ;  associated  with  JBaUm&t  trigomu 
and  veitUui;  Mus.  Brit.,  Ciuning,  StatchbuijY  Darwin. 

OenertU  Appearance, — Shell  conical,  generally  rather  steep,  occa- 
sionally depressed :  walls  longitudinslly  folded,  sometimes  very  deeply, 
sometimes  only  to  a  slight  degree:  colour  dull  greenish  or  white. 
Badii  of  moderate  width,  with  their  summits  very  oblique,  smooth  and 
slightly  arched :  alee  much  exposed,  with  their  summits  less  obliqae 
than  those  of  the  radii :  the  portion  added  to  the  alse  during  the  diame- 
tric growth  differs  much  in  appearance  from  the  other  portion.  The 
scuta  ha?e  the  growth  ridges  but  little  prominent ;  they  are  crossed  by 
a  faint  longitudinal  band  of  gray.  The  largest  specimen  out  of  the 
many  which  I  have  seen,  was  under  *4  of  an  inch  in  basal  diameter. 

Seuia,  destitute  of  an  adductor  ridge  and  of  crests  for  the  depressor 
muscles :  the  articular  ridge  is  moderate ;  but  the  articular  furrow  is 
rather  wide :  the  internal  ocdudent  margin  is  much  thickened.  The 
Terya  are  narrow  and  small;  they  are  somewhat  Tariable  in  shape, 
caused  by  the  degree  to  which  the  basal  margin  is  hollowed  out  (fig.  1  e 
— 1  e),  and  likewise  by  the  extent  to  which  the  upper  end  of  the  valve 
has  been  worn  away.  No  spur  is  apparent,  for  it  is  confluent  with  the 
basi-scutal  angle  of  the  valve.  The  articular  ridge  is  very  prominent, 
and  runs  down  to  the  basi-scutal  angle ;  and  as  the  valve  in  this  part  is 
extremely  narrow,  with  the  spur  not  developed,  it  here  assumes  a  chan- 
nelled structure.  The  basi-carinal  comer  of  the  valve  is  furnished 
with  rather  feehle  crests  for  the  depressor  muscles,  and  in  those  varie- 
tiea  in  which  the  baaal  margin  is  much  hollowed  out,  this  part  is 
remarkably  narrow. 

Structure  of  the  Parietea  and  Badii. — ^The  internal,  basal  edges  of 
the  parietes  and  the  sutural  edges  of  the  radii  and  alae,  are  all  smooth. 
The  lower  edge  of  the  sheath  depends  freely.  In  the  green  farieties 
the  colour  is  most  distinct  on  the  internal  surface  of  the  shell.  The 
four  compartments  separate  very  easily  when  the  shell  has  been  ill  pre- 
served in  spirits,  or  after  a  very  short  immersion  in  caustic  potash. 

Mouthy  as  in  E,  Kingii,  excepting  that  there  are  only  three  teeth 
on  each  side  of  the  notch  (which  is  deeper)  on  the  labrum.    The 
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cirri  resemble  those  of  E,  Kingii;  the  segments  in  the  sixth  pear  are 
equally  elongated,  and  bear  five  or  six  pairs  of  spines. 

Affinities. — This  species  is  closely  allied  to  its  South  American  re- 
presentative E,  Kingii;  the  differences  consist  in  its  smaller  size, 
often  greenish  colour,  more  folded  walls,  and  narrower  radii:  the 
intemfd  basal  edges,  also,  of  the  parietes  are  here  smooth,  instead  of 
being  striated,  as  in  E,  Kingii.  The  terga  present  even  more  obvious 
differences,  in  their  narrowness,  channelled  under  surface,  and  in  the 
absence  of  the  spur,  or  more  properly  in  its  confluence  with  the  basi- 
scutal  angle  of  the  valve. 


3.  Elminius  PLICATUS,     PI.  12,  fig.  2  a — 2/. 

Emokius  fucatus.   /.  E,  Orag.   Appendix  to  Dieffenbach's  Travels 

in  New  Zealand,  p.  269, 1843. 

SheU  deeply  folded  hngitudinaUy^  corroded^  coloured  in 
parts  orange :  radii  very  narrow^  with  their  edges  sinuous, 
and  slightly  dentated .-  scutu7n  having  an  adductor  ridge. 

Hah. — ^New  Zealand ;  New  South  Wales  (P).  Attached  to  rocks,  often  coated 
by  Chamasipho  columna;  Mus.  Brit,  aud  Gaming. 

General  Appearance. — Shell  tubulo-conical,  or  conical,  rarely  de- 
pressed; strong,  rugged,  coloured  in  parts  bright  orange;  deeply 
plicated  longitudinally,  but  with  the  upper  parts  corroded  and  smooth. 
Orifice  large.  The  sutures  are  indistinct  and  almost  obliterated ;  the 
radii,  when  most  developed,  are  narrow.  Some  specimens  have  their 
whole  surface  deeply  corroded ;  in  which  case  they  are  finely  striated 
longitudinally,  or  pitted,  and  are  of  a  gray  or  brown  colour.  The 
largest  specimens  are  one  inch  in  basal  diameter,  but  one  depressed 
specimen  was  1*3  in  diameter;  another  was  rather  under  one  inch  in 
diameter,  aud  one  inch  in  height. 

Scuta  ;  beginning  with  the  common  tubulo-conical  and  not  much  cor- 
roded specimens,  the  valve  (fig.  2  c)  is  moderately  elongated,  but  in  a 
rather  variable  degree.  A  prominent  adductor  ridge  runs,  from  a  little 
above  a  middle  point  of  the  basal  margin,  along  the  slightly  prominent 
articular  ridge :  the  articular  furrow  is  moderately  wide.  There  are 
distinct  crests  for  the  lateral  depressores.  In  the  conical,  corroded 
specimens,  the  scuta  {^^g.  2  e)  are  considerably  broader,  with  the  arti- 
cular ridge  much  more  prominent,  and  the  furrow  wider :  in  one  such 
specimen,  there  were  crests  for  the  rostral  depressor  muscle. 

The  Terga^  in  the  commoner  variety,  resemble  those  of  Tetraclita 
porosa;  the  spur  adjoins  the  basi-scutal  angle  of  the  valve:  the  arti- 
cular ridge  is  moderately  prominent,  and  the  furrow  moderately  deep. 
The  valve  is  beaked,  with  an  unusually  large  internal  tube  for  the 
thread  of  corium:  the  beak, .  however,  is  often  worn  away.  In  the 
depressed  much  corroded  specimens,  the  terga  (fig.  2/),  like  the  scuta. 
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are  broader  and  shorter  than  in  the  commoner  Tariety ;  and  the  spur 
more  especially  is  broader.  The  scatal  margin  is  much  more  widely 
inflected,  and  the  articular  ridge  much  more  prominent ;  consequently 
tlie  articular  farrow  is  much  deeper. 

Structure  of  the  parietes  and  radii. — The  orange  or  yolk^)f-^g 
colour,  which  is  so  conspicuous  a  character  in  the  present  species,  is 
due  to  a  layer  of  shell  between  the  inner  and  outer  lamina,  and  is  ex- 
posed only  by  the  corrosion  of  the  latter.  Hence  the  very  base  of  the 
shell  is  not  of  this  colour ;  nor  are  the  uppermost  and  still  more  deeply 
corroded  portions,  for  here  the  orange-coloured  layer  has  been  removed. 
The  sheath  is  orange-coloured,  and  the  operculum,  to  a  certain  extent, 
is  similarly  tinted.  The  epidermis  on  the  parietes,  where  preserved 
quite  close  to  the  basis,  supports  remarkably  strong  spines,  about  i^j^th. 
of  an  inch  in  length.  The  basal  internal  edges  of  the  walls  are  rather 
coarsely  striated  with  irregular  short  ridges  and  sub-cylindrical  points ; 
and  the  walls  in  most  of  the  specimens  are  regularly  and  deeply  folded, 
which,  with  the  little  ridges,  gives  the  appearance  represented  in  flg. 
2  b,  PI.  12.  I  have  stated,  under  the  Genus,  that  in  the  corroded  and 
depressed  specimens,  the  walls  are  rendered  extremely  thick  by  the  in- 
ward production  and  upward  extension  of  these  same  ridges  and  points ; 
the  under  surface  of  the  shell  acquiring  almost  the  appearance  oiChelo- 
fiobia  caretta.  The  Radii  are  often  not  developed,  even  the  sutures 
being  obscure ;  when  most  developed,  they  are  narrow,  with  the  outer 
lamina  along  the  growing  edge  sinuous,  giving  to  the  sutures  a  cre- 
nated  appearance.  The  sinuo.<«ities  on  the  growing  edge  generally  send 
inwards  short  ridges  or  septa,  like  those  on  the  sutural  edges  of  the  radii 
in  most  Balanida:,  but  of  which  there  is  no  trace  in  the  other  species  of 
Elminius.  In  very  minute,  colourless  specimens,  about  the  -^jith  of  an 
inch  in  diameter,  the  radii  are  quite  smooth-edged.  The  alse  have  their 
edges  strongly  crenated.    The  lower  edge  of  the  sheath  depends  freely. 

Mouth :  the  labrum  shows  some  tendency  to  be  buUate ;  the  notch 
is  broad  and  shallow :  the  palpi  have  a  thick  brush  of  bristles  on  their 
inner  sides.  The  mandibles  have  four  or  five  teeth.  In  the  maxillae, 
the  upper  spines  above  the  broad  notch,  are  very  strong.  In  the 
outer  maxillae,  the  two  lobes  are  widely  separated. 

Cirri :  in  the  first  pair,  one  ramus  is  about  one  fifth  longer  than  the 
other.  In  the  third  pair,  the  posterior  ramus  is  one  fourth  longer 
than  the  anterior  ramus,  and  its  terminal  segments  are  tapering,  each 
having  a  single  circle  of  bristles :  the  other  segments,  and  those  of  the 
shorter  ramus,  support  many  coarsely  pectinated  spines.  In  the  sixth 
cirrus,  the  segments  are  protuberant  in  front,  and  carry  four  pairs  of 
stout  spines,  with  a  tuft  of  fine  bristles  between  them. 

Affinities.  —  This  species  differs  considerably  from  the  first  two  of  the 
genus.  In  several  characters  it  approaches  nearer  than  the  other 
species  to  Tetraclita,  especially  to  T.  porosa  ; — ^namely,  in  the  scutum 
having  an  adductor  ridge  and  crests  for  the  lateral  depressores,  in  the 
whole  form  of  the  tergum,  in  the  thick  walls  liable  to  much  corrosion,  in 
the  narrow  radii,  and  in  their  edges,  as  well  as  those  of  the  alae,  being 
crenated ;  and,  lastly^  in  the  character  of  the  cirri,  more  especially  of 
the  third  pair,  with  its  coarsely  pectinated  spines.  It  also  approaches, 
in  all  its  characters,  Balanua  imperator  and  Jlosculus. 
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4.  Elminius  simplex.     PI.  12,  fig.  3. 

Shell  ribbed  longitudinally^  dirty  white ;  radii  extremely 
narrow^  smooth-edyed :  scutum  having  an  adductor  ridge. 

Hob, — ^New  Soaih  Wales  (Sydney  and  Twofold  Bay) ;  Van  Diemen's  Land ; 
tidal  rocks,  often  attached  to  other  Cirripedes,  and  associated  with  Balantu 
nigretceju^Teiraclita  purpurascem^  Catophraffwius polymerw;  Mus.Brit.,  Gunung, 
Stutchbury,  and  Darwin. 

This  species,  of  which  I  have  seen  specimens  from  the 
above  three  localities,  all  exactly  agreeing  with  each  other, 
is  perhaps  the  Australian  representative  of  E.  plicatus^ 
which  seems  to  be  confined  to  New  Zealand.*  In  all 
essential  points  it  comes  so  near  that  species,  that  I  shall 
make  the  greater  part  of  my  description  comparative. 

General  Appearance. — In  external  appearance  there  is  considerable 
difference  from  E,  plicatus,  for  E.  simplex  is  generally  of  a  regular 
conical  shape,  of  a  dirty-white  colour,  with  the  surface  well  preserved, 
having  moderately  wide,  not  very  prominent  longitudinal  ribs.  The 
ori6ce  is  rather  small  and  pentagonal.  The  radii  are  extremely  narrow 
or  linear,  with  quite  smooth  edges ;  the  sutures,  however,  are  always 
very  distinct,  and  in  the  upper  part,  the  alee  are  generally  rather  widely 
exposed,  as  viewed  from  the  outside.  The  largest  specimen  which  I 
have  seen  was  *  7  of  an  inch  in  basal  diameter. 

The  opercular  valves  are  closely  similar  to  those  of  E.  plicatus,  but 
the  scutum  is  generally  a  little  more  elongated,  and  the  articular  furrow 
not  80  deep :  in  accordance  with  this  last  fact,  the  articular  ridge  in  the 
tergum  is  not  so  prominent  as  in  E,  plicatus ;  but  we  have  seen  that 
these  several  characters  are  highly  variable  in  E.  plicatus.  The  slope 
of  the  basal  margin  of  the  tergum  towards  the  spur  varies  in  the  pre- 
sent species,  in  a  strictly  analogous  manner,  as  it  does  in  Tetraclita 
porosa. 

Structure  of  the  Parietes  and  Radii. — ^The  parietes  are  not  so  thick 
as  in  E.  plicatus  ;  internally  they  are  tinted  pale  purple ;  when  broken 
transversely,  a  row  of  microscopically  minute  orange-coloured  dots 
can  generally  be  distinguished  between  the  outer  and  inner  laminae ; 
and  these  evidently  represent  the  orange-coloured  layer  in  E,  plicatus. 
The  sheath  also  exhibits  a  faint  tinge  of  orange.    The  radii  are  very 


*  I  am  bound  to  state  that  I  have  seen  too  specimens  of  E.  plicatus  marked 
Sydnev,  and  one  marked  Moreton  Bav,  but  in  both  cases  the  collectors  had 
visitea  New  Zealand,  so  that  a  wrong  habitat  by  mistake  might  easily  have  got 
attached  to  the  specunens  in  question. 
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narrow,  and  are  quite  smooth-edged,  differently  from  in  E.  plieaiuM, 
The  edges  of  the  alae  harely  exhibit  a  trnce  of  being  crenated. 

In  the  body  I  could  perceive  no  difference  from  E.  plieatua,  ex* 
cepting  that  in  the  third  pair  of  cirri  the  two  rami  are  like  each  other, 
and  do  not  support  any  coarsely  pectinated,  only  serrated,  spines ;  bnt 
after  what  we  have  seen  on  the  variability  of  these  very  same  characters 
in  Tetraelita  poroaa^  I  dare  not  trast  to  them.  The  three  posterior 
pairs  of  cirri,  also,  seem  here  to  be  more  elongated  in  proportion  to 
the  others,  than  in  E,  plicatus. 

Affinitie9, — It  is  certain  that  this  species  is  most  closely  allied  to 
E,  plicatus;  but  as  I  have  seen  many  specimens  of  the  latter  brought 
by  different  persons  from  New  Zealand,  and  as  I  have  observed  in  them 
no  approach  to  the  characters  of  E.  simplex,  which,  in  specimens  from 
three  localities,  also  appear  to  be  constant,  I  have  considered  the  two 
forms  as  specifically  distinct.  The  present  species  differs  from  E.  pli- 
eatu9,  in  its  white,  conical,  moderately  ribbed,  well  preserved,  smaller 
shell ;  and  more  especially  in  the  orange-coloured  intermediate  lamina 
of  E.  plicatuM  being  here  represented  only  by  microscopically  minute 
dots.  But  the  radii  being  smooth-edged,  is  the  most  important  differ- 
ential character,  though  in  E.  plicatus,  during  its  earliest  growth, 
whilst  still  immatare  and  colourless,  the  radii  are  likewise  smooth- 
edged. 


5.  Gemi9 — ^Pyrgoma. 

Ptrgoma.    Leaeh,    Journal  de  Physique,  torn.  86, 1817. 
BoscTA.    Fenmae.    Diet.  Classique  d'Hist.  Naturelle,  1823. 
Savignium.    Leach.    2iOological  Journal,  vol.  2,  July,  1825. 
Megatbema.    lb,  lb. 

Adna.  lb.  lb. 

Daracia.    J.  E.  Oray.    Annals  of  Phil,  (new  series),  August,  1825. 
Creusia.    DeBlainvilU.    Diet.  Sc  Nat,  PL  116, 1816-30. 
NoBiA.    0.  B.  Souferby,  junr.    Conchological  Manual,*  1839. 

Shell  formed  of  a  single  piece  ;  ham  cup-formed^  or  sub- 
cylindrical,  attached  to  corals. 

Listribuiumj  unbedded  in  corals,  chiefly  in  the  tropical  seas,  round  the  world. 


*  The  name,  Nobia»  is  given  in  this  work  on  the  authoritv  of  Leach,  but  this 
must  be  a  mislAke,  probably  caused  by  some  MS.  name,  (that  fertile  source  of 
error  in  nomencktnre),  having  been  used. 
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I  feel  no  hesitation  in  including  the  above  several  genera 
in  one  genus.  In  external  appearance  the  P.  monticularia 
(PL  13,  fig.  5  a),  which  forms  the  genus  Daracia  of  Gray,  is 
the  most  distinct,  but  it  is  so  intimately  allied  to  the  two, 
indeed  to  the  three,  foregoing  species,  that  it  cannot  be 
separated  from  them.  Of  the  first  five  species,  F.grande^  con- 
jtyatum^  and  cancellatum^  form  a  graduated  series,  but  with 
the  steps  very  distinct,  the  chief  difierence  being  in  the  length 
of  the  spur  of  the  tergum ;  for  the  fact  of  the  scutum  and  ter- 
gum  being  calcified  together  in  P.  grande  and  conjugatuniy 
and  distinct  in  P.  cancellatuvi,  is  certainly  unimportant,  as 
may  be  inferred  from  what  we  shall  see  in  comparing  together 
the  last  four  species  of  the  genus,  and  from  what  we  shall  see 
in  Creusia  apinuloaa.  The  three  above-mentioned  graduated 
species  are  connected  with  the  last  four  species  of  the  genus, 
by  several  points  of  resemblance  between  P.  grande  and 
crenatum.  The  first  two  species,  namely,  P.  Anglicvm  and 
Stokesiiy  are  the  most  closely  related  together,  and  may  in- 
deed possibly  be  identical ;  these  two,  in  all  the  characters 
derived  from  the  opercular  valves,  resemble  Balanus  and 
other  ordinary  forms,  and  for  this  very  reason  they  have 
some  claims  to  be  genetically  separated  from  the  other 
species  of  Pyrgoma ;  for  in  these  latter,  the  opercular  valves 
seem  to  have  broken  loose  from  all  law,  presenting  a  greater 
diversity  in  character  than  do  all  the  other  species  of  Bala- 
ninae  and  Chthamalinae  taken  together. 

General  Appearance. — The  shell  consists  of  a  single 
piece,  generally  without  any  suture,  even  on  the  internal 
surface;  and  this  is  the  case,  at  least  in  P.  Anglicma^  in 
extremely  young  colourless  specimens:  nevertheless,  in 
some  specimens  of  this  very  species,  and  of  P.  conjugatuniy 
there  were  traces  of  two,  but  only  two,  sutures  on  the 
sheath,  one  on  each  side  towards  its  carinal  end.  The  shell 
is  much  depressed  or  actually  flat ;  and  I  have  seen  speci- 
mens even  slightly  concave ;  in  P.  Anglicwnty  however,  the 
shell  is  steeply  conical.  The  outUne  is  generally  oval; 
but  in  P.  monticularia  it  is  extremely  irregular.  The 
surface  is  generally  furnished  with  more  or  less  prominent 
ridges,  radiating  from  the  orifice,  which  is  oval  and  small ; 
sometimes,  as  in  P.  monticularia,  excessively  small.     The 
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colour  is  white,  or  pinkish-purple.  Most  of  the  species  are 
small,  but  I  have  seen  specimens  olP.ffrande  three  quarters 
of  an  inch  in  diameter  in  the  longer  axis,  and,  including  the 
deep,  almost  tubular,  basis,  more  than  three  inches  in  length 
or  depth. 

Opercular  Valves. — In  three  species,  viz.,  P.  conjugatwm^ 
(PL  12,  fig.  7  c),  ffrande,  and  monticularia,  the  scuta  and 
terga,  on  each  side,  are  calcified  together  so  perfectly,  that 
there  is  no  trace  of  a  suture  or  line  of  junction  :  in  F,  mil- 
lepone,  these  valves  are  generally  slightly  calcified  together, 
but  with  the  suture  distinct.  The  Scuta  differ  so  much  in 
shape  in  the  different  species,  that  little  can  be  said  of  them 
in  common :  in  P.  Anglicum  and  Slokesii  they  resemble 
those  of  Balanus ;  but  in  the  other  species  they  are  much 
more  elongated  than  is  usual,  and  this  is  carried  to  an  ex- 
treme in  the  last  four  species ;  this  elongation  is  due  to  a  great 
increase  in  breadth,  as  may  be  inferred  from  the  position 
of  the  apex  of  the  valve,  and  from  the  direction  of  the  lines  of 
growth.  But  the  two  most  remarkable  characters  are,  first, — 
5ie  extraordinary  development  of  the  adductor  ridge,  so  that, 
in  P.  conjuffatum,  cancellatum  (PI.  1 2,  fig.  5  c),  prande,  and 
erenatum,  it  extends  considerably  beneath  the  basal  margin, 
being  produced,  in  the  first  two  species,  at  the  rostral  angle, 
into  a  point ;  at  the  tergal  end  of  the  valve,  the  adductor 
ridge,  when  thus  much  developed,  blends  into  the  articular 
ridge.  The  second  very  remarkable  character  is  the  addition 
of  a  special  ledge  along  the  occludent  margin  of  the  scutum, 
and  along  the  carinal  margin  of  the  tergum,  which  I  will  call 
the  occludent  ledges  {limbus  occludem),  and  which  serve  to 
close  the  orifice  leading  into  the  sack.  The  occludent  ledge 
is  small  in  P.grande,  and  is  clothed  with  thick  yellow  spines, 
giving  it  a  brush-like  appearance:  in  P.  crenatum  and 
dentatum  it  is  largely  developed,  the  ledge  on  the  scutum 
being  articulated  with  that  on  the  tergum,  as  shown  in 
PI.  13,  fig.  4  a,  4  b, — the  ledges  being  here  and  elsewhere 
marked  by  little  bristly  points.  In  P.  monticularia,  how- 
ever, this  ledge  arrives  at  its  maximum  development  (PI.  13, 
fig*  ^/)>  ^^  1*6$^  ^^  th^  valve  (the  scuta  and  terga  being 
here,  as  in  P.  grande,  calcified  together)  being  reduced  to  a 
mere  basal  edge  or  border.     Excepting  for  the  adductor 
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muscle,  the  depressions  or  crests  for  the  other  muscles,  both 
on  the  scuta  and  terga,  are  hardly  developed. 

Terpa :  these,  as  in  the  case  of  the  scuta,  differ  so  much 
in  shape  in  the  several  species,  that  little  can  be  said  of  them 
in  common.  In  P.  Anglicum  and  Stokeaii,  they  are  of  the 
normal  shape ;  in  P.  cancellatum  (PI.  1 2,  fig.  5  d)  this,  to  a 
certain  extent,  is  likewise  the  case,  but  the  spur  is  produced 
to  a  quite  extraordinary  length.  In  P.  grande  (PI.  13, 
fig.  1  b)  there  is  no  distinct  spur,  and  the  whole  valve  is 
square.  In  P.  miUepora  (2/)  there  is  no  spur,  and  the  valve 
is  arched  and  triangular.  In  P.  crenatum  the  spur  is  broad, 
rounded,  and  depressed  (fig.  4  ^),  with  the  carino-basal  por- 
tion of  the  valve  reduced  to  a  mere  border,  barely  distin- 
guishable from  the  great  occludent  ledge.  In  P.  monticularia 
there  is  no  spur,  and  the  whole  valve  forms  a  mere  border 
to  the  occludent  lodge ;  and,  lastly,  in  P,  dentatum,  the  valve 
is  extremely  variable  in  shape  (fig.  3  c,  3  rf,  3/),  and  on  its 
internal  surface  (fig.  3y)  there  is  an  inwardly  projecting, 
most  singular  and  anomalous,  tooth.  Hence  we  see  how 
wonderfully  variable  the  terga  are  in  this  genus. 

Structure  of  the  Walls. — ^l^he  shell  consisting,  as  has 
been  stated,  of  a  single  piece,  is  generally  thick.  From 
the  close  alliance  between  this  genus  and  Creusia^  it  is  pro- 
bable that  the  shell,  if  examined  immediately  after  the  meta- 
morphosis, would  be  found  to  show  traces  of  being  formed 
of  four  compartments.  The  walls  are  either  solid  or  porose ; 
their  basal  margin  is  formed  by  strong  crenated  ridges,  an- 
swering to  the  longitudinal  septa  in  Balanus ;  but  these  in 
P.  fnonticularia  are  modified  into  a  very  irregular  surface. 
The  internal  surface  of  the  shell  is  generally  smooth,  or  only 
slightly  ribbed.  The  sheath  has  its  lower  edge  free  in  P. 
Anglicum  and  Stokesii,  and  in  a  slight  degree  in  P,  millepora, 
but  in  the  other  species  it  is  closely  attached  to  the  walls. 
In  P.  monticularia  the  sheath  might  easily  be  overlooked. 
In  P.  Aftglicum^  grande^  and  crenatum^  it  descends  almost  to 
the  basal  margin  of  the  depressed  shell,  and  as  the  opercular 
valves  and  membrane  are  attached  to  the  lower  edge  of  the 
sheath,  the  animal's  body  necessarily  comes  to  be  almost 
exclusively  lodged  in  the  cup-formed  basis.  In  P.  grande 
and  conjugatum,  the  lines  of  growth  in  the  sheath  are  bent 
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upwards  on  each  side,  at  points  corresponding  with  the  line 
of  union  between  the  scutum  and  tergum,  in  a  manner  I  have 
not  seen  in  any  other  cirripede ;  and  this  sometimes  gives  the 
appearance  of  two  lateral  sutures.  I  may  here  remark,  that 
the  manner  of  growth  in  Pyrgoma  is  almost  the  converse  of 
that  in  Balanus,  Tetraclita,  and  other  allied  genera ;  for  in 
these  latter,  the  basis  increases  in  diameter,  and  the  shell 
chiefly  in  height ;  whilst  in  Pyrgoma,  the  shell,  from  being 
so  flat,  increases  almost  exclusively  in  diameter,  whereas  it 
is  the  basal  cup  which  is  added  to  in  height  or  depth. 

Basis. — This  in  all  the  species  is  more  or  less  regularly 
cup-formed  or  sub-cylindrical.  In  P.  grande  it  penetrates 
the  coral  to  a  surprising  depth ;  in  P.  montictdaria  it  is 
irregular  in  outline,  corresponding  with  the  shell.  The 
basis  is  generally  almost  whoUy  imbedded  in  the  coral ;  but 
this  is  not  the  case  with  P.  Anffltcum,  in  which  the  basis  is 
generally  exserted,  as  it  is  in  a  slight  degree  in  P.  ffrande. 
The  shelly  layer  forming  the  basis,  in  most  of  the  species,  is 
very  thin,  and  is  finely  plicated  owing  to  its  edge  folding 
between  the  ridges  or  septa  that  form  the  basal  edges  of  the 
shell ;  this  is  very  conspicuous  in  P.  cancellatum.  The  basis 
is  not  permeated  by  pores,  except  in  P.  Anglicum.  In  some 
sessile  cirripedes  a  cleft,  covered  only  by  membrane,  may  be 
observed  all  round  between  the  lower  edge  of  the  shell  and 
the  basis ;  a  cleft  of  this  nature  is  rather  conspicuous  in 
P.  crenatum^  so  that  small  portions  of  the  septa  on  the  in- 
ternal surface  of  the  walls  can  be  seen  from  the  outside.  In 
P.  monticularia,  an  analogous  structure,  developed  to  an 
extreme  degree,  presents  a  very  difierent  and  unique  appear- 
ance ;  the  shell  is  nearly  flat,  and  the  smooth  outer  lamina 
does  not  nearly  reach  to  the  circumference,  a  wide  border 
being  thus  left  exposed,  which  is  roughened  (PI.  13,  fig.  5  a, 
5  c,  5  rf,  5  ^)  by  the  exposure  of  the  irregular  septa.  I  have 
not  seen  a  fresh  specimen,  but  there  cannot  be  a  doubt  that 
this  border  is  properly  covered  by  membrane. 

JnimaVs  Body. — ^From  some  cause,  perhaps  from  the 
corals  in  which  the  species  of  Pyrgoma  are  imbedded,  long 
remaining  damp,  the  internal  organs  are  generally  badly 
preserved.  I  have  received,  in  spirits  of  wine,  only  P. 
Afifflicuw,  but  I  have  examined  dry  specimens,  in  a  tolerable 
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condition,  of  P.  millepora  and  crenatum.  As  neither  the 
mouth  nor  cirri,  in  these  three  species,  offer  any  noticeable 
characters,  distinct  from  those  in  Balanus  or  Acasta,  my 
ignorance  of  these  organs  in  the  other  six  species  is  not 
important.  In  the  above  three  species  the  labrum  is  deeply 
notched,  with  about  three  teeth  on  each  side  of  the  notch, 
except  in  P.  millepora,  in  which  the  number  is  six.  In  all, 
the  mandibles  have  five  teeth,  the  two  lower  ones  being  small : 
the  maxillae  are  not  notched :  the  outer  maxillae  are  bilobed. 
In  the  Cirri,  the  rami  in  the  first  pair  are  very  unequal  in 
length,  the  segments  being  slightly  protuberant  in  the  shorter 
ramus.  On  the  segments  of  the  posterior  cirri  there  are 
four  pairs  of  spines  in  P.  Anglicum,  and  three  pairs  (of  which 
the  second  and  third  are  short)  in  P.  millepora.  At  the  dor- 
sal basis  of  the  penis  there  is  a  small  straight  projecting  point. 

Affinities'. — The  species  (with  the  exception  of  the  first 
two)  are  much  more  distinct  from  each  other,  and  more  easily 
determined  than  is  usual  with  sessile  cirripedes ;  it  is,  how- 
ever, quite  useless  to  attempt  naming  the  species  without 
disarticulating  and  cleaning  the  opercular  valves.  Although 
these  valves  differ  so  greatly  in  some  of  the  species  from  those 
of  Balanus  and  the  allied  forms,  the  genus  itself,  as  a  whole, 
does  not  differ  much,  except  in  the  shell  not  being  divided 
into  compartments,  and  in  the  basis  being  cup-formed  and 
not  generally  permeated  by  pores, — these  latter  characters 
being  in  common  with  Acasta.  With  respect  to  the  absence 
of  separate  compartments,  it  should  be  remembered,  that  in 
the  same  species  of  Tetraclita  we  have  individuals  with  the 
four  compartments  distinct  and  furnished  with  radii,  and 
other  individuals  without  any  trace  of  a  suture  externally, — 
the  outer  lamina  of  shell  (though  not  the  inner)  having  be- 
come completely  confluent  all  round.  At  the  commencement 
of  this  description,  when  giving  my  reasons  for  uniting  the 
several  proposed  genera  into  one  genus,  I  gave  a  sketch  of 
the  affinities  of  the  species :  I  have  only  to  add,  that  the 
following  sub-genus  Creusia  is  closely,  perhaps  too  closely; 
allied  to  Pyrgoma. 

Geographical  and  Geological  Distribution. — Most  of  the 
species  are  inhabitants  of  the  hot  coral-growing  zones,  in  both 
the  eastern  and  western  hemispheres,  but  more  es|)ecially. 
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as  it  would  appear,  iu  the  East  Indian  Archipelago.  From 
the  habits  of  the  corals,  most  of  the  species  must  be  inha- 
bitants of  shallow  water.  Pyrgoma  Jnglicum,  however,  is 
an  inhabitant  of  deep  water  on  the  southern  shores  of  Eng- 
land, whereas  at  St.  Jago,  in  the  Cape  de  Verde  Islands,  I 
myself  collected  it  adhering  to  a  Caryophyllia,  within  the 
tidal  limits.  This  same  species  existed  on  the  shwes  of 
England  during  the  Coralline  Crag  period ;  and  at  this  epoch 
it  attained  a  larger  size  than  at  present.  Two  species  of  the 
genus,  according  to  Sismonda,  are  found  in  the  tertiary  beds 
of  Piedmont.  Mr.  Stutchbury,  who  is  so  well  acquainted 
with  recent  cirripedes,  informs  me  that  he  has  for  many 
years  examined  fossil  Secondary  corals,  in  the  expectation  of 
finding  imbedded,  species  of  this  genus  or  of  some  allied 
form,  but  without  success.  The  same  species  of  Pyrgoma 
is  by  no  means  always  confined  to  the  same  coral :  I  have 
seen  P.  crenatmn  on  four  or  five  difierent  corals,  and  P. 
Anglicum  on  at  least  three  kinds :  on  the  other  hand,  I  have 
seen  P.  miUepora  only  on  the  MiUepora  coniplanaia  (a 
member,  as  \  believe,  of  the  vegetable  kingdom),  and  P.  mon-^ 
ticularia  on  a  Monticularia  from  near  Singapore. 


1.  Pyrgoma  Anglicum.    PI.  12,  fig.  4  a — ic. 

Ptrooka  Anolica.     0.  B.  Sowerby.    (sine  descript.)  Genera  of 

Recent  and  Possil  Shells,  fig.  7,  No.  18, 
Sept.  1823. 
Mboatbjbka  (Adna)  AnGLiCA.    /.  E.  Gray.    Annals  of  PliUosoph. 

(new  series),  vol.  x,  Ang.  1826. 
Ptbgoma  sulcatum.    Fhilipjpi.    Enumeratio  MoUuscomm  Sicilie, 

Tab.  12,  fig.  24,  (]  836). 
—       AN6LICA.    Broum,    Illustrations  of  Conchology,  (2d  edit., 

.  1844),  Tab.  53,  ^^.  27—29. 

Shell  steeply  conical^  purplish  red:  orifce  oval,  narrow : 
basis  permeated  by  pores,  generally  exserted  out  of  the  corals- 
scutum  and  tergum  sub-triangidar, 

ITo^.— South  coast  of  England  and  of  Ireland,  (12  to  45  fathoms,  Forbes 
and  MacAndrew) ;  Sicily ;  Madeira;  St.  Jago,  Cape  de  Verde  Islands ;  generally 
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Attached  to  the  ed^  of  the  cup  of  a  Garyoph^llia,  in  deep  water,  but  at 
St.  Jago  within  the  tidal  limits ;  Mus.  Brit.,  Cuming,  Lowe,  &c. 
Foml  in  the  Coralline  Crag,  Bamsholt ;  Mus.  S.  Wood. 

General  Appearance. — Shell  steeply  conical,  slightly  compressed, 
the  lower  part  with  rounded,  approximate,  radiatine  ribs:  colour 
dull  purplish-red :  orifice  oyal,  small,  and  narrow.  The  basis  is  not 
deeply  conical,  and  occasionally  is  even  flat.  Generally  it  stands 
exserted ;  but  in  the  Coralline  Crag  specimens,  it  is  almost  wholly 
imbedded.  Externally  it  is  furnished  with  ribs  corresponding  with 
those  on  the  shell.  The  largest  recent  specimen  which  I  have  seen, 
from  St.  Jago,  was  *22  of  an  inch  in  basal  diameter ;  but  some  few  of 
the  British  specimens  are  nearly  as  large,  and  one  of  the  fossils  from 
the  Coralline  Crag  a  little  larger. 

The  Scuta  and  Terga  are  of  the  ordinary  shape  of  these  yalres  in 
Balanus  and  its  allies.  Scuta  triangular,  with  the  basal  margin  a  little 
curved  and  protuberant :  adductor  and  articular  ridges  distinct  from 
each  other,  moderately  prominent:  there  is  a  small  hollow  for  the 
lateral  depressor  muscle.  Terga  triangular,  with  the  spur  rather 
narrow,  moderately  long,  placed  near,  but  not  confluent  with  the  basi- 
scutal  angle  of  the  valve.  The  basal  margin  forms  an  angle  rather 
above  a  right  angle  with  the  spur.  Internally,  the  articular  ridge  and 
crests  for  the  depressor  muscles,  feebly  developed. 

Internal  Structure  of  the  Shell  and  Basis, — Internally,  the  shell  is 
ribbed  more  or  less  prominently.  The  lower  edge  of  the  sheath,  which 
is  reddish,  and  extends  far  down  the  walls,  seems  always  to  project 
freely.  In  several  specimens  there  were  on  each  side,  at  the  carinal 
end  of  the  shell,  a  trace  of  a  suture,  which  could  be  perceived  only  on 
the  sheath.  The  basis  appears  always  to  be  permeatea  by  minute  tubes 
or  pores,  though  these  are  sometimes  rather  difficult  to  be  seen. 


2.  Ptrgoma  Stokesii.    PL  12,  fig.  6. 

Megatbeica  Stokesii.     /.  E.  Oray.    (sine  descript.  aut  figur&) 

Annals    of  Philosophy,    (new   series), 
vol.  10,  Aug.  1825. 

S^ell  moderately  conical^  pale-purplish  red :  orifice  oval : 
basis  not  permeated  by  pores,  deeply  imbedded  in  the  coral  : 
scutum  and  tergum  sub-triangular. 

Hob. — ^Tmbedded  in  the  Mycedia  (Agaricia)  agaricites ;  therefore  from  the 
West  Indies  ;*  Brit.  Mus.  and  Stutehbury. 


*  I  am  greatly  indebted  to  Mr.  Dana  for  having  named  for  me  the  coral  in  which 
this  species  was  imbedded,  and  informing  me  that  it  is  a  West  Indian  species. 
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This  species  comes  so  close  to  the  last,  that  I  am  not  sure 
that  I  have  acted  rightly  in  retaining  it,  but  I  think  that  it 
is  distinct ;  and  in  this  case,  it  is  the  representative,  on  the 
other  side  of  the  Atlantic,  of  P.  Anglicum  of  our  own  side.  It 
will  be  sufficient  to  point  out  the  few  points  of  difference. 
The  shell  is  much  more  depressed,  with  the  orifice  oval, 
larger,  and  not  so  narrow.  It  is  apparently  of  a  paler  red, 
and  the  radiating  ribs  perhaps  not  so  prominent.  The 
basis  offers  the  most  important  difference,  being  deeply 
imbedded  in  the  coral ;  and  there  is  not  the  least  appearance 
of  the  thin  shelly  layer,  of  which  it  is  composed,  being 
permeated  by  pores,  as,  we  have  seen^  is  always  the  case 
with  P.  Anglicum,  As  in  this  latter  species,  the  sheath 
here  depends  freely.  The  opercular  valves  are  closely 
similar ;  but  in  the  scutum^  the  adductor  ridge  occupies  a 
rather  more  central  position ;  and  in  the  tergum,  the  basal 
margin  is  more  inclined  towards,  or  forms  a  greater  angle 
with,  the  spur:  these  differences,  by  themselves,  I  con- 
sider quite  insufficient  to  characterise  a  species ;  but  con- 
joined with  the  flatter  shell,  the  larger  orifice,  the  more 
deeply  imbedded  and  non-porose  basis,  they  may,  I  think, 
be  admitted  as  specific.  In  dimensions,  this  species  seems 
to  attain  a  slightly  larger  size  than  P.  Anglicum^  for  several 
specimens  were  -22  of  an  inch  in  diameter. 


3.  Ptrgoma  cancellatum.     pi.  12,  fig.  5  a — 5/. 

Ptbgoua  cancelulta.     Leach  (!)     Encyclop.  Brit.,  Supplement, 

vol.  3,  PI.  57, 1824. 
—        LOB  ATA.     /.  B,  Gray  (!)     Annals  of  Philosophy,  (new 

series),  vol.  10,  1825. 
Ckeusia  katonkante.     De  Blainville.    Diet.  Sc.  Nat.  (sine  des- 

cript.),  PL  116,  fig.  7,  tf,  b. 

Shell  with  the  circumference  generally  lobed:  scutum  elon- 
gated, mth  the  adductor  ridge  descending  far  below  the  basal 
margin  y  and  produced  at  the  rostral  end  into  a  square  point ; 
tergum  with  the  spur  four  times  as  long  as  the  upper  part 
of  the  valve. 
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Bad. — ^Imbeided  in  a  Gemmipora,  probably  from  the  West  Indies  ;*  Mas. 
Brit,  and  Cuming. 

Appearance  and  Structure  of  Shell. — Shell  nearly  flat,  sometimes 
tinted  dull  dirty  purple,  with  the  surface  marked  by  slight,  broad, 
approximate  ridges,  the  ends  of  which  form  considerable  projections, 
giving  to  the  shell,  when  not  too  much  encrusted  by  coral,  a  lobed 
border.  In  young  specimens  (*  15  of  an  inch  in  diameter)  some  of  the 
points  projected  half  as  much  as  the  semi-diameter  of  the  sheU,  giving 
it  a  radiating  appearance.  The  orifice  is  oval  and  rather  small,  but  of 
variable  size.  The  shell  is  thick,  and,  near  the  outer  lamina,  is  pene- 
trated by  pores :  the  internal  surface  is  smooth.  The  sheath  (fig.  5  b) 
extends  down  but  a  short  distance  from  the  orifice ;  it  is  closely  attached 
to  the  walls :  the  lines  of  growth,  at  a  point  on  each  side,  bend  a  little 
downwards  (instead  of  upwards,  as  in  the  two  following  species),  and 
hence  the  lower  edge  of  the  sheath  irregularly  projects  downwards  on 
each  side.  The  basal  cup,  internally,  is  plicated,  the  hollows  corre- 
sponding with  the  projecting,  longitudinal,  parietal  septa,  which  form 
the  lobed  border  of  the  shell.  The  largest  specimen  which  I  have  seen, 
was  rather  above  '4  of  an  inch  in  diameter. 

The  Scuta  and  Ter^a  are  not  calcified  together :  they  are  both  much 
elongated.  Scutum :  (fig.  be,  5e)  for  the  first  time  in  the  genus,  or 
indeed  in  the  family,  this  valve  presents  a  remarkable  character  in  the 
adductor  ridge  being  immensely  developed,  so  as  to  project  far  below 
the  ordinary  basal  margin.  At  the  rostral  end,  it  at  first  appears  to  pro- 
ject even  more  than  it  really  does,  for  the  toothed  occludent  margin  is 
in  fact  a  prolongation  of  the  true  valve,  as  distinct  from  the  adductor 
plate.  Excluding  this  very  narrow,  prolonged,  occludent  margin,  the 
adductor  plate  projects  for  a  length  equalUng  the  rest  of  the  valve. 
Along  the  tergal  margin,  the  adductor  plate  is  united  to  the  articular 
ridge ;  and  at  the  rostral  end,  it  is  produced  into  a  square  tooth,  whence 
a  square-edged  ridge  extends  on  the  surface  of  the  plate  upwards  to  the 
ordinary  basal  margin  of  the  valve.  The  exact  shape  of  this  adductor 
plate  varies  a  little,  as  does  the  degree  to  which  it  is  closely  attached 
to  the  ordinary  basal  edge  of  the  valve.  The  valve,  as  distinct  from 
the  adductor  plate,  is  narrow,  with  the  basal  margin  regularly  curved. 
The  articular  ridge  is  very  prominent. 

Terga  extremely  narrow,  linear,  consisting  in  chief  part  of  the  spur, 
which  is  fully  four  fifths  of  the  entire  length.  Externally  (fig.  5  J)  the 
valve  is  furrowed,  with  the  edges  more  or  less  folded  in  along  the  spur. 
The  upper  or  ordinary  part  of  the  valve  is  about  one  third  wider  than 
the  spur.  The  basi-carinal  angle  is  sharp,  owing  to  the  basal  margin 
being  a  little  hollowed  out.  A  special  plate  of  shell  (fig.  5/),  hollow 
under  its  basal  edge,  runs  from  the  carinal  margin  to  the  articular 
ridge,  which  latter  is  situated  in  the  middle  of  the  valve,  and  against 


*  In  this  case  I  am  again  iudebted  to  Mr.  Dana  for  naming  the  coral ;  he 
informs  me  that  the  genus  is  found  iii  the  Pacific  and  East  Indies ;  the  specimen 
sent  he  believes  is  the  O.  einerascens. 
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which  the  articolar  ridge  of  the  seatam  abata.  The  spur  ia  oentral ; 
its  end  is  blantly  pointed.  The  total  length  of  the  tergum  rather  ex- 
ceeds that  of  the  scutam,  the  produced  adductor  ridge  being  included 
in  the  latter. 

AffinititM, — Under  P.  grande  I  shall  make  a  few  remarks,  showing 
that  in  several  characters  P.  caneellatum  and  grande  are  at  opposite 
ends  of  a  short  series,  with  P.  eanjuffatum  intermediate  between  them. 


4.  Ptrooma  conjugatum.*    pi.  12,  fig.  7  a — 7  c. 

Shell  nearly  Jlat,  toith  approximate  radiating  ridges: 
scutum  and  tergum  calcified  together  without  any  suture: 
scutum  with  the  adductor  ridge  descending  below  the  basal 
margin^  and  produced  at  the  rostral  end  into  a  point: 
tergum  with  the  spur  about  as  large  as  the  upper  part  of 
valve. 

Hob. — ^Red  Sea;  Brit.  Mus.  snd  Cuming. 

Appearance  and  Structure  of  Shell. — Shell  white,  or  with  a  tinge  of 
purple ;  nearly  flat,  with  moderately  prominent,  narrow,  approximate 
ridges,  radiating  from  the  orifice,  which  is  oval,  rather  narrow,  and  not 
very  small.  In  the  largest  specimens  the  ridges  are  less  prominent 
than  in  the  figure  given.  The  walls  are  thick,  and  not  at  all  porose : 
the  sheath  extends  down  almost  to  the  base  of  the  shell,  and  its  lower 
edge  is  closely  attached  to  the  walls :  on  each  side,  towards  the  carina, 
there  is  a  trace  of  a  suture,  and  the  lines  of  growth  on  the  sheath  are 
here  a  little  upturned.  The  basis  is  deeply  imbedded  and  internally 
furrowed ;  the  calcareous  layer  forming  it,  is  thin.  The  largest  speci- 
men was  '4  of  an  inch  in  the  longer  diameter. 

The  Scuta  and  Terga  (fig.  7  b,  7  c),  in  all  the  specimens  which  I  have 
seen,  are  calcified  together,  with  no  trace  of  a  suture.  There  is,  however, 
a  slight  furrow,  which,  I  believe,  marks  the  normal  line  of  separation 
between  the  two  valves;  and  in  the  following  description  this  is 
assumed  to  be  the  case.  The  Scutum  has  the  adductor  ridge  greatly  deve- 
loped, so  as  to  project  below  the  ordinary  basal  margin  to  a  distance  as 
great  as  the  height  of  the  valve.  At  the  rostral  end,  this  adductor 
ridge  or  plate  is  produced  into  a  point ;  and  at  the  tergal  end,  it  is 
blended  with  the  articular  ridge,  and  united  to  the  inner  face  of  the 


*  Dr.  Gray  thinks  this  is  the  Tyrgoma  iteUata^  of  Chenu,  (*Illust.  Conch.') ; 
it  may  be  so ;  but  the  figure  given  of  the  shell  will  do  equally  well  or  rather 
better  for  the  Pyryomum  dentatum  of  this  work,  and  for  some  varieties 
of  P.  crenatum.  Without  a  careful  description  of  the  opercular  valves,  it  is 
really  impossible  to  recognise,  with  any  approach  to  certainty,  the  species  of 
this  genus. 
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tergum.  That  portion  of  the  scutum  which  corresponds  with  the  Talve 
in  ordinary  cases,  and  alone  is  externally  yisible  as  long  as  the  oper- 
culum is  united  by  the  opercular  membrane  to  the  sheath,  is  narrow, 
with  the  basal  margin  considerably  hollowed  out :  the  occludent  edge 
is  formed  into  thick  teeth.  The  Terffum  is  elongated,  rather  exceeding 
in  length  the  scutum,  the  latter  being  measured  from  the  apex  to  the 
rostral  projection  of  the  adductor  plate.  The  surface  of  the  Talve  is 
depressed  in  the  line  of  the  spur,  with  the  basal  end  of  the  latter 
bluntly  pointed.  A  very  slight  flexure  (fig.  7  c)  on  the  basal  margin 
indicates  where  we  may  believe  the  spur  to  commence,  showing  that  it 
rather  exceeds  in  length  the  whole  upper  part  of  the  valve.  The  lines 
of  growth  obscurely  indicate  a  tendency  to  the  formation  of  a  slight 
**  occludent  ledge"  along  the  carinal  margin.  Traces  are  just  yisible 
of  crests  for  the  attachment  of  the  tergal  depressor  muscles. 


6.  PtRGOMA  GRANDE.     PL  13,  fig.  1  a — 1  d. 

NoBiA  6KAKDI8.    0,  B,  Sowerby,  junr,    (sine  descript.)  Concho- 

logical  Manual,  fig.  29,  1839.* 
Cbjbusia  o&AHDis.    Chenu.    Dlust.  Condi.,  Tab.  I,  fig.  2  a,  sed  non, 

fig.  2. 

Shell  moderately  convex,  nearly  smooth:  scutum  and 
tergum  calcified  together  without  any  suture :  scutum  fur^ 
nished  with  a  small  occludent  ledge,  with  the  adductor  ridge 
descending  below  the  basal  margin :  tergum  square  without 
a  spur. 

Hob. — Sincapore  and  East  Indian  Archipelago ;  Mas.  firit.,  Cuming,  Stutch- 
buiy ;  imb^dea  in  two  kinds  of  coraL 

Appearance  and  Structure  of  Shell  and  Basis. — ^The  shell  is  conical, 
though  to  a  variable  degree,  and  sometimes  is  much  depressed.  The 
surface  is  smooth,  with  only  traces  of  narrow  approximate  ridges.  The 
colour  is  white,  often  with  a  tinge  of  dark  purple.  The  orifice  is  oval, 
and  moderately  large.  The  shell  and  a  small  portion  of  the  basis 
usually  stand  exserted  above  the  coral.  The  walls  are  of  variable  thick- 
ness ;  when  thick,  the  pores,  by  which  they  are  permeated,  are  but 


*  It  is  quite  possible  that  this  mav  be  the  Balamu  duploeonm  of  Lamarck, 
but  with  such  a  character  as  the  following,  who  can  possibly  recognise  a 
species  ?  '*B.  testa  parte  supremd  uttivalvi,  indivisd^  convexd:  inferiore  turbi- 
natd^  noH  elausd:  aperturd  ellipticd.  L'exemplaire  est  sans  opercule  et  in- 
complet." 
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little  apparent ;  sometimes  there  is  more  than  a  single  row  of  pores. 
The  points  of  the  septa  on  the  basal  edge  of  the  shell  are  small.  The 
internal  surface  of  the  shell  is  smooth.  The  sheath  is  closely  attached 
to  the  walls,  and  descends  nearly  to  the  basis ;  on  each  side  its  lines 
of  growth  are  slightly  upturned.  The  basis  is  deeply  cup-formed  or 
cylindrical,  and  in  section  oval  like  the  shell ;  it  penetrates  the  coral  to 
a  very  remarkable  depth, — in  one  instance  to  three  inches.  The  shelly 
layer  forming  it,  is  thin,  finely  farrowed,  and  not  permeated  by  pores. 
This  is  the  largest  species  in  the  genus ;  one  specimen  was  three  quartera 
of  an  inch  in  its  longer  diameter,  and  above  three  inches  in  length. 

The  Scuta  and  Terga  are  calcified  together,  without  any  trace  of  a 
suture;  the  line  of  junction  can  be  inferred  only  from  the  analogy  of 
P.  eonjugatum^  in  which  species  the  valves  have  a  more  normal 
character,  and  are  separated  by  a  slight  furrow.  It  may  be  seen  in  the 
figure  (PI.  13,  fig.  1  d)  of  the  right  and  left  hand  opercular  valves, 
viewed  from  vertically  above  in  their  proper  relative  positions,  how  ab- 
normal their  appearance  is,  which  is  partly  caused  by  the  spinose 
occludent  ledges,  presently  to  be  described,  but  chiefly  from  the  carinal 
margins  of  the  two  tei^a  not  being  straight  and  parallel,  as  in  all  other 
cirripedes,  and  therefore  not  meeting  each  other,  as  is  usual.  In  other 
genera,  only  the  upper  part  of  the  carinal  margin  of  the  two  terga  can  be 
opened  for  the  exsertion  of  the  cirri,  the  lower  portion  being  united  by 
membrane ;  but  here,  I  have  little  doubt,  from  the  position  of  attach- 
ment of  the  adductor  muscle  (fig.  1  c),  so  close  to  and  almost  on  the 
terga,  that  the  whole  length  of  the  carinal  margin  of  the  two  terga 
is  free  or  disunited  for  the  protrusion  of  the  cirri.  This  opening  be- 
tween the  two  terga  evidently  cannot  be  closed,  but  is  probably  filled  up, 
and  the  animal  thus  protected,  by  the  dorsal  surfaces  of  the  curledrup 
cirri ;  such,  I  believe,  being  Ukewise  the  case  with  some  pedunculated 
cirripedes,  as  with  Conchoderma.  The  scutum  has  a  large  adductor  plate, 
which  extends  some  little  way  (namely,  about  one  quarter  of  the  height 
of  the  valve),  below  the  ordinary  basal  margin.  This  latter  margin  is 
slightly  sinuous,  and  a  little  hollowed  out  towards  the  tergal  comer  of 
the  valve.  I  believe  that  the  ridge,  which  runs  down  to  the  basi-scutal 
comer  of  the  terguni,  though  appearing  to  be  part  of  the  scutum,  really 
belongs  to  the  tergum.  The  adductor  scutorum  plate  is  not,  as  in  the 
last  two  species,  produced  into  a  point  at  the  rostral  angle  :  at  the  tergal 
end  it  blends  into  the  under  surface  of  the  tergum.  The  occludent 
margin  is  coarsely  toothed.  Rather  on  the  under  side  of  this  margin 
and  in  the  upper  part,  there  is  a  narrow  occludent  ledge,  which  extends 
up  beyond  the  apex  of  the  valve,  and  thence  runs  a  little  way  along  the 
caring  margin  of  the  tergum.  This  ledge  is  thickly  clothed  with 
strong,  yellowish-brown  spines,  and  hence  appears  like  a  bmsh.  It  is 
remarkable  that  the  cavity  for  the  adductor  scutoram  muscle  is  situated 
almost  on  the  tergum. 

The  tergum  is  of  large  size,  and  nearly  square ;  it  is,  in  appearance, 
separated  from  the  scutum  by  a  ridge  running  up  to  the  apex.  The 
bsaal  margin  forms  a  right  angle  with  the  carinal  margin,  along  which 
latter  margin  the  lines  of  growth  are  upturned,  and  blend  into  the 
occludent  ledge,  which  is  common  to  the  two  valves.    There  cannot  be 
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said  to  eidet  any  spar,  the  whole  basal  margin  being  almost  straight; 
nevertheless,  on  close  examination,  the  ridge  which  in  appearance  sepa- 
rate the  scutum  and  tergum,  may,  I  think,  be  safely  considered  as  one 
side  of  the  spur  (which,  it  should  be  remembered,  has  in  all  ordinary 
cases  a  longitudinal  farrow  or  depression),  and  the  other  side  of  the 
spur  is,  appsrently,  yery  feebly  indicated  by  a  slight  flexure  in  the 
middle  of  the  basal  margin.  Hence,  if  the  spur  had  been  developed, 
it  would  probably  have  been  half  as  wide  as  the  valve.  There  are  no 
crests  for  the  tergal  depressor  muscles. 

Jjffinities. — The  present  species,  with  the  last  two,  form  an  interest- 
ing series.  Pyrgoma  grande  and  conjugatum,  however,  are  more  closely 
allied  to  each  other  than  to  P.  caneellatum.  In  the  scutum,  the  whole 
valve  is  least  elongated,  with  the  adductor  plate  least  developed,  in  P. 
grande,  and  most  elongated,  with  the  adductor  plate  most  developed, 
in  P.  eancellatum.  In  the  outline  of  the  tergum  the  range  of  shape  is 
quite  remarkable ;  in  P.  conjugatum,  which  stands  between  the  other 
two  species,  the  spur  is  rather  long,  whereas  in  P.  grande  there  is  no 
spar  at  all — a  very  unusual  circumstance — and  in  P.  caneellatum,  at 
the  other  end  of  this  short  series,  the  spur  attains  a  length  wholly 
unparalleled  in  any  other  cirripede. 


6.  Ptrgoma  millrpor^.*     PI.  18,  fig.  2  a — 2/. 

SAell  with  the  orifice  narrowly  ovate :  sheath  dark  purple  : 
scutum  much  elongated:  teryum  trianfftdar,  convex,  without  a 
spur. 

Bab. — Philippine  Archipela^  (Mindoro  Island),  Mas.  Gaming.  Mas.  Brit., 
Statchbury,  &c.  Imbedaed  m  Millepora  eomplanata^  sometimes  associated 
with  Balanui  Ajax. 

Appearance  and  Structure  of  Shell. — Shell  oval,  flat,  coloured  pale 
dull  purple,  or  white,  with  slight  and  narrow  ridges,  radiating,  from  the 
orifice,  which  is  not  quite  central,  but  is  placed  rather  nearer  to  the 
carinal  than  to  the  rostral  end  of  the  shell.  The  orifice  is  small  and 
narrow ;  the  carinal  end  being  rounded,  and  the  rostral  end  narrower 
and  sharper, — this  being  the  exact  reverse  of  the  usual  shape  of  the 

*  From  external  aspect  I  saspecl  this  species  to  be  the  Creusia  madreporantm. 
Leach  (?),  as  given  in  Chenu,  *  lllust.  Conch.,'  Tab.  1,  ^g.  6.  But  I  feel  sore 
that  Lcuich  has  nowhere  published  this  name ;  and  it  may  be  observed  that  Chena 
gives  it  with  a  mark  cf  doubt.  The  shell  in  its  imbedaed  state  is  only  fiffared ; 
the  opercular  valves  are  not  given ;  and  no  descriptive  details  are  added.  Under 
these  circumstances  I  have  not  adopted  this  name ;  I  have,  perhaps,  been  in 
some  degree  influenced  by  the  fact  that  this  species,  judging  from  the  many 
specimens  examined  by  me,  is  never  imbedded  m  madrepores,  but  exclusivelj 
in  millepores,  so  that  Chenu  or  Leach's  specific  name  of  Maireporarum  is 
singularly  inappropriate. 
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orifice  in  the  Balanidae.  The  waIU  are  thick,  aod  are  formed  of  large 
square  tubes.  The  internal  surface  of  the  shell  is  smooth.  The  sheath 
(fig.  2  b)  is  much  more  elongated  than  the  shell,  for  at  the  rostral  end 
it  extends  to  the  basal  margin,  and  at  the  carinal  end  nearly  to  it, 
whereas  on  the  t«ro  sides  it  is  some  way  distant  from  the  base.  The 
orifice  is  considerably  out  of  the  centre  of  the  sheath,  being  placed 
nearest  to  the  carinal  end.  The  sheath  has  its  lower  edge  slightly 
prominent  or  free ;  the  lines  of  growth  are  neither  turned  up  nor  down 
on  the  two  sides,  as  in  the  last  three  species.  When  nearly  full  grown 
the  sheath  is  coloured  dark  purple,  but  when  young  it  is  white,  hence 
the  upper  part  is  white,  surrounded  by  an  oblong  purple  ring,  and  this 
is  surrounded  by  the  white  shell.  The  basal  cup  is  deep,  and  internally 
nearly  smooth.  The  largest  specimens  were  '3  of  an  inch  in  their  longer 
diameter.  Great  masses  of  the  Millepora  are  absolutely  studded  with 
this  Pyrgoma,  with  usually  more  specimens  on  one  side  of  the  plate  or 
branch  than  on  the  other.  They  stand  in  approximately  parallel  posi- 
tions, the  broad  or  carinal  ends  of  the  orifices  pointing  upwards. 

Scuta, — ^The  scuta  and  terga  are  closely  united,  and  are  often  (per- 
haps always)  in  some  slight,  though  variable  degree,  calcified  together ; 
and  hence  they  often  break,  rather  than  separate,  at  the  line  of  articu- 
lation. The  external  fissure  or  line  of  junction  between  them  (fig.  2  e) 
is  oblique  to  the  longer  axis  of  the  scutum ;  in  the  uppermost  part  of 
the  valre  it  is  sometimes  almost  obliterated.  The  two  valves  together  are 
nearly  as  long  as  the  sheath,  and  consequently  much  longer  than  the 
orifice  of  the  shell.  The  scutum  is  much  elongated,  being  fully  four 
times  as  broad  as  high.  The  valve  narrows  towards  the  rostral  end,  but 
in  a  variable  degree :  the  basal  margin  is  hollowed  out  a  little  (but  to 
a  variable  amount),  close  to  the  basi-tergal  corner.  Along  the  occludent 
margin  a  slip  of  the  valve,  widening  downwards,  is  a  little  bent  in- 
wards, and  this  inflected  portion  is  separated  from  the  rest  of  the  sur- 
face by  a  slightly  angular  ridge,  running  from  the  apex  to  near  the  ros- 
tral angle.  Internally,  at  the  basi-tergal  corner,  a  slight  ridge,  parallel 
and  close  to  the  basal  margin  (and  which  can  be  seen  only  when  the 
basal  edge  of  the  valve  is  held  upwards),  represents  the  adductor  ridge, 
which  we  have  seen  so  largely  developed  in  the  last  three  species,  and 
shall  again  see  in  P.  crenatum.  The  articular  ridge  (fig.  2  d)  is  extremely 
prominent,  consisting  of  a  more  or  less  rectangular  shoulder. 

Terga:  these  are  rather  small  compared  to  the  scuta:  they  are 
triangular  and  much  arched :  there  is  no  trace  of  a  spur.  Internally 
(fig.  2/),  the  articular  ridge  is  central :  there  are  some  vestiges  of  crests 
for  the  depressor  muscle. 

Affinities, — ^This  well-marked  species,  in  the  tendency  of  the  oper- 
cular valves  to  be  soldered  together,  and  in  the  remarkable  absence  of 
a  trace  of  a  spur  to  the  tergum,  is  allied  to  P.  grande^  but  it  is  more 
closely  allied  to  the  three  following  species. 
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7.  Ptrgoma  DENTATUM.     PL  13,  fig.  3  a — 3y. 

Scutum  much  elongatedy  with  a  tooth4ike  articular  pro^ 

jection:  tergum   convex^   irregularly  triangular,  sometimes 

with  an  imperfect  ^ur,  and  on  the  internal  surface  with  an 

inwardly  prelecting  tooth ;  scutum  and  tergum  furnished  with 

an  occludent  ledge. 

Yar,  (1)>  3  c,  3^;  terffum,  with  a  aharp  internal  tooth,  jprqjeetinff 
rectangularly  inwards. 

Yar.  (2),  3  c?;  tergum,  with  a  broad  blunt  internal  tooth,  depending 
beneath  the  spur-like  portion  of  the  valve. 

Yar.  (3),  3/:  tergum,  with  the  basi-carinal  end  of  the  valve  truncated, 
with  a  small  blunt  internal  tooth  projecting  rectangularly  inwards. 

Hah. — ^Red  Sea;  Mus.  Brit,  and  Gaming.  Also  associated  with  Fyrgoma 
erenatum,  and  attached  to  Meandrina  spongioBa.* 

Appearance  and  Structure  of  Shell. — Shell  nearly  flat,  oval,  white 
or  pink,  with  rather  distant  prominent  ridges  radiating  from  the  mode- 
rately large  (for  the  genus)  oval  orifice.  The  ridges  are  often  obscared, 
and  apparently  sometimes  almost  obliterated  by  the  incrusting  coral. 
Shell  permeated  near  the  outer  lamina  by  short  imperfect  pores :  in- 
ternal surface  smooth :  sheath  inconspicuous,  descending  rather  more 
than  half  way  down  the  walls  ;  lower  edge  closely  attached  to  the  walls. 
Basis  deep.     Diameter  of  largest  specimen  '3  of  an  inch. 

Scuta:  these  are  elongated,  but  to  a  very  variable  degree,  some 
specimens  being  quite  three  times,  and  some  barely  twice  as  broad  as 
high.  I  observed  this  same  variability  in  two  sets  of  specimens,  dif- 
fering, as  we  shall  presently  see,  in  the  form  of  their  terga :  it  depends 
in  part,  but  not  wholly,  on  the  varying  width  of  the  occludent  ledge, 
which  is  sometimes  only  a  fourth,  and  sometimes  half  as  high  as  the 
rest  of  the  valve.  This  is  the  first  species  in  the  genus  in  which  the 
occludent  ledge — a  structure  peculiar  to  the  genus — has  been  amply 
developed.  The  basal  margin  of  the  valve  is  slightly  sinuous,  and  a  very 
little  hollowed  out  near  the  basi-tergal  corner ;  it  is  also  very  slightly 
reflexed,  the  reflexed  portion  being  separated  from  the  upper  part  of  the 
valve  by  a  very  slight  depression  or  even  furrow.  I  notice  this  slightly 
reflexed  portion,  simply  as  indicating  a  well  marked  feature  in  the  basal 
margin  of  the  following  closely  allied  species.  Internally  (3^),  the  ad- 
ductor ridge  is  thick  and  slightly  prominent,  but  does  not  descend 


*  Mr.  Dana  informs  me  that  he  believes  that  this  coral  comes  from  the 
West  Indies ;  tbongh  the  specimens  originally  described  by  him  bad  no  label. 
If  this  be  so,  both  Pyrgoma  dentatum  and  crcMotum  have  very  wide  ranges. 
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beneath  the  basal  margin :  it  blends  into  the  articnlar  ridge>  vhich 
here  projects  in  a  remarkable  manner  and  degree  (3  b,  3  e,  3ff),  like  a 
rounded  tooth.  This  tooth  is  in  part  a  development  of  the  occludent 
ledge ;  it  varies  much  in  shape.  The  line  of  junction  between  the 
scutum  and  tergum  is  nearly  straight,  and  nearly  at  right  angles  to 
their  longer  axes.  In  some  specimens  the  scuta  and  terga  are  partially 
calcified  together. 

Terffa :  in  three  sets  of  specimens  the  terga  differed  considerably, 
but  as  in  every  other  respect  there  was  the  closest  resemblance,  I  do 
not  doabt  that  these  are  merely  varieties.  In  all  three,  the  valve  is  rather 
small,  irregularly  sab-triangular  in  shape,  and  externally  somewhat 
convex ;  in  all  three,  there  is  an  occludent  ledge,  of  variable  width  as 
in  the  scuta ;  and  in  all  three,  there  is  an  internal  tooth-like  projec- 
tion, of  variable  form,  unlike  anything  I  have  seen  in  any  other  cirri- 
pede.  In  the/r«^  variety  (PL  13,  fig.  3  c,  3^),  the  basi-carinal  corner 
of  the  valve  is  bluntly  pointed,  and  a  slight  flexure  separates  this  por- 
tion of  the  valve  from  the  other  and  scutal  half,  which  latter  thus 
exhibits  some  tendency  to  be  converted  into  a  spur :  on  the  internal 
surface  (3^)  of  this  spur-like  portion  of  the  valve,  there  is  a  rather 
long,  sharp  tooth,  which  projects  rectangularly  inwards ;  it  is  flattened 
in  a  plane  at  right  angles  to  the  longer  axis  of  the  scutum  and  tergum 
together :  it  cannot  be  seen  from  the  outside.  In  the  second  variety, 
the  shape  of  the  valve  is  not  very  different  (PI.  13,  fig.  3^),  excepting 
that  the  flexure,  separating  the  basi-carinal  comer  of  the  valve  from 
the  spur,  is  deeper ;  but  on  the  internal  face  of  the  spur,  the  tooth  is 
far  broader  than  in  the  first  variety,  and  is  flattened  quite  differently, 
viz.,  in  a  plane  nearly  parallel  to  the  surface  of  the  valve,  and  instead 
of  projecting  rectangularly  inwards,  it  depends  beneath  the  basal  edge 
of  the  so-called  spur,  and  can  be  seen  from  the  outside.  In  the 
third  variety  (fig.  3/),  the  whole  carinal  end  of  the  valve  is  cut  off, 
and  there  can  hardly  be  said  to  be  any  trace  of  a  spur,  yet  a  slight 
furrow  apparently  marks  the  line  of  separation  between  the  basi- 
carinal  portion  of  the  valve,  here  become  very  narrow,  and  the  broad, 
irregular  part,  which  would  have  formed  the  spur  had  such  been 
developed :  on  the  internal  surface  of  the  latter  portion  of  the  valve, 
there  is  a  very  small,  blunt,  slightly  flattened  tooth,  projecting  inwards, 
and  more  resembling  that  in  the  first  than  that  in  the  second  variety. 

Jffinities :  under  P.  crenatum  I  will  point  out  the  diagnosis  and  re- 
lationship between  this  and  that  species. 


8.  Pyrgoma  crenatum.     PI.  13,  fig.  4flr,  4d. 

Pykgoma.  crenatum.    0.  B,  Hotcerby,    Genera  of  Recent  and  Fossil 

Shells,  (No.  218,  Sept.  1823),  fig.  1  to  6. 

Scutum  much  elongated^  with  the  adductor  ridge  descend- 
ing below  the  reflexed  basal  margin:  tergum  with  a  broad 
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depressed  spur  :  scutum  and  tergum  furnished  mlh  a  toide 
occludent  ledge. 

Hab. — ^Philippine  Arcliipelago ;  Singapore ;  Mas.  Brit.,  Cuming,  Stutchbury ; 
sometimes  associated  with  Creusia  spinulasa. 

Appearance  and  Structure  of  Shell, — Shell  not  distinguishable  from 
that  of  P.  dentatum ;  nearly  flat,  oval,  white,  sometimes  pale  pink,  with 
rather  distant  prominent  ridges  radiating  from  the  moderately  large 
oval  orifice.  Shell  solid,  or  permeated  near  the  outer  lamina  by  short 
imperfect  pores:  internal  surface  smooth.  The  sheath  descends  nearly 
to  the  base  of  the  walls ;  it  is  but  little  conspicuous,  and  its  lower 
edge  is  closely  attached  to  the  inner  surface  of  the  shell.  Basis  deep. 
Diameter  of  largest  specimen  under  *3  of  an  inch. 

Scuta :  in  this  species  the  scutum  is  more  abnormal  than  in  any 
other  Cirripede  in  the  whole  family:  this  is  owing  both  to  the  ad- 
ductor ridge  descending  far  beneath  the  basal  margin,  and  to  the  great 
development  of  the  occludent  ledge ;  hence  the  middle  and  very  narrow 
portion  of  the  valve  alone  answers  to  the  scutum,  as  seen  in  other 
genera.  The  whole  valve,  including  the  adductor  ridge  and  the  occlu- 
dent ledge,  is  narrow,  being  more  than  twice  as  broad  as  high ;  but  the 
proportional  width  varies,  owing  chiefly  (as  in  the  last  species)  to  the 
varying  width  of  the  occludent  ledge.  This  ledge  commences  a  little 
way  from  the  rostral  point  of  the  valve,  and  gradually  widening,  extends 
to  the  apex,  where  it  is  either  as  high  or  twice  as  high  as  the  rest  of 
the  valve.  It  is  articulated  by  a  convex  surface,  and  by  a  hollow  on  ita 
under  side  with  the  occludent  ledge  of  tergum.  The  scutum  cannot 
be  said  to  have  any  tergal  margin ;  without,  indeed,  the  articular 
surface  of  the  occludent  ledge  be  thus  called.  The  basal  margin  is 
curved,  and  considerably  reflexed,  of  which  peculiarity  we  have  seen 
a  vestige  in  the  last  species :  the  reflexion  is  not  well  shown,  owing  to 
the  foreshortening  of  the  reflexed  edge,  in  fig.  4  a :  this  reflexed  edge 
not  being  shown,  causes  the  lines  of  growth  to  appear  as  if  they  ran 
more  transversely  to  the  longer  axis  of  the  valve,  than  they  really  do ; 
for  they  run  nearly  as  in  the  scutum  (fig.  3  e)  of  P.  dentatum.  The 
direction  of  these  lines  of  growth  is  of  importance,  for  they  show  that 
the  elongation  of  the  scuta  is  due  to  an  inordinate  increase  in  their 
breadth,  as  compared  to  the  same  valves  in  ordinary  species.  The 
adductor  ridge,  having  a  sinuous  margin,  runs  from  near  the  apex  to 
near  the  rostral  angle:  it  descends  below  the  basal  margin  about  as  far 
as  the  height  of  the  true  valve,  excluding  the  occludent  ledge.  Of 
course  this  adductor  ridge  or  plate  lies  beueath  the  membrane  con- 
necting the  opercular  valves  with  the  sheath,  and  is  concealed  by  it, 
as  long  as  these  valves  remain  within  the  shell.  The  edge  of  the  oc- 
cludent ledge  is  straight,  but  the  edge  of  the  middle  portion  of  the 
valve,  that  is  of  the  true  valve,  is  much  bowed. 

Terga  (fig.  4  b) :  these  are  of  so  irregular  a  shape  that  they  can  hardly 
be  described ;  they  may,  however,  be  said  to  consist  of  two  portions 
joined  together,  of  which  the  lower  portion  is  a  little  elongated  trans- 
versely, of  somewhat  variable  shape,  with  part  of  its  surface  considerably 
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depressed  (compared  with  the  rest  of  the  Tslve),  sometimes  being  eren 
concave :  this  concave  portion  apparently  answers  to  the  spur  in  other 
cirripedes.  At  the  scutal  corner  of  the  valve  there  is  a  shoulder  (per- 
haps answering  to  the  inflected  scutal  mai^in  in  an  ordinary  tergum), 
which  locks  iuto  a  hollow  on  the  under  side  of  the  occludent  ledge 
of  the  scutum.  The  internal  surface  of  the  so-called  spur  is  rounded 
and  convex.  The  upper  part  of  the  tergum  is  in  main  part  formed 
by  a  great  occludent  ledge ;  but  this,  on  its  lower  side,  is  bordered 
by  a  narrow  irregular  slip,  which,  as  shown  by  the  lines  of  growth, 
represents  the  whole  of  the  ordinary  valve,  excepting,  of  course,  the 
spur  already  described.  The  occludent  ledges  of  both  valves  support 
some  fine  spines. 

JJinities. — Observing  how  extraordinarily  the  terga  varied  in  P.  den- 
iatum,  and  that  the  shells  were  identical  in  that  and  the  present  species, 
it  occurred  to  me  at  first  that  they  might,  perhaps,  be  both  extreme 
varieties  of  one  form  :  but  in  the  scutum  of  P,  erenatum,  the  invariably 
great  development  of  the  adductor  plate, — the  marked  manner  in  which 
its  basal  margin  is  reflexed, — the  absence  of  a  tooth-like  articular  pro- 
jection,— and  again  in  the  tergum  of  P.  crenatum,  the  invariably  large 
size  of  the  concave  spur,  without  any  internal  tooth,  altogether  con- 
vince me  that  the  two  species  must  be  considered  as  distinct.  This 
species  is  allied  to  P.  grande,  in  the  scutum  of  that  species  having  an 
occludent  ledge,  though  small,  and  a  great  adductor  plate.  I  have  only 
further  to  remark,  that  the  figure  of  the  opercular  valves,  given  in 
Sowerby's  Genera  of  Recent  and  Fossil  Shells,  is  so  good,  that  there 
can  not  be  the  least  doubt  about  the  present  identification. 


9.    PtROOMA   MONTICULARIiB.      PL  18,  fig.  5fl — 5/. 

Ptrgoma  (Daracu)  hokticulabub.    /.  E,  Oray,  (!)     Zoological 
Miscellany,  p.  G,  1831. 

Shell  of  an  irregular  shape,  with  a  roughened  exterior 
border:  orifice  minute,  circular:   scutum  and  tergum  both 
much  elongated,  calcified  together  without  any  suture,  both 
furnished  with  a  broad  occludent  ledge. 

Hah, — Singapore ;  Mus.  Brit.,  Cuming,  and  Stntchbury.  Sometimes  asso- 
ciated with  ureufia  tpinuiosa. 

Appearance  and  Structure  of  Shell. — Shell  dull  white,  very  irre- 
gular in  outline,  sometimes  rounded,  more  often  unequally  elongated, 
and  frequently  star-shaped, — ^the  projections  being  quite  irregular. 
Whole  shell  nearly  flat,  but  with  the  central  part  saddle-backed,  or 
formed  into  a  more  or  less  prominent  ridge,  extending  in  the  line  of 
the  longitudinal  axis  of  the  animal's  body:  the  circumferential  portions 
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of  the  shell  not  unfrequently  are  a  little  recurved  upwards.  Orifice 
extremely  minute,  circular.  The  outer  lamina  of  shell,  which  is 
smooth,  does  not  extend  to  the  circumference,  and  consequently  a 
rather  broad,  nearly  equal  border,  which  is  rough,  surrounds  the  whole 
shell.  I  have  no  doubt  that,  when  the  shell  was  alive,  this  border  was 
covered  by  a  membrane,  which,  in  drying,  has  curled  up  and  been  lost, 
in  the  same  manner  as  the  strictly  analogous  but  narrow  open  seam 
between  the  basal  edges  of  the  shell  and  the  basis  in  some  cirripedes 
(as  in  the  last  two  species  of  Pyrgoma)  is  protected.  The  roughened 
border  can  sometimes  be  plainly  seen  to  be  formed  of  normal  (PL  13, 
fig.  5  e)  longitudinal  septa  having  crenated  edges,  with  shorter  septa 
between  the  longer  ones ;  but  more  often  the  septa  are  so  irregular, 
and  so  much  branched  (5  d)^  that  the  whole  resembles  a  mass  of  moss. 
Why  the  outer  lamina  of  the  shell  in  this  one  species  does  not  nearly 
reach  the  circumference  of  the  walls,  I  cannot  conjecture.  The  ex* 
tremely  irregular,  depressed  shape  of  the  shell,  with  the  minute  cir- 
cular orifice,  and  the  singular  rough  circumferential  and  often  slightly 
reflexed  border,  together  give  to  this  species  so  peculiar  an  aspect,  that 
until  close  examination  I  did  not  believe  that  it  was  a  cirripede.  The 
extreme  irregularity  of  shape  depends  in  great  part  upon  the  irregular 
growth  of  the  Monticularia,  in  which  it  is  imbedded. 

Internally  (fig.  5  b)  the  walls  are  smooth,  but  they  are  perforated  by 
many  quite  irregular,  small  orifices,  which  have  the  appearance  of  having 
been  formed  by  some  boring  animal,  but  really  serve,  as  I  believe,  to 
admit  threads  of  coriura  into  certain  irregular  pores  which  penetrate 
the  shell.  The  sheath  descends  but  a  very  short  distance  from  the 
orifice:  it  is  closely  attached  to  the  walls,  and  might  easily  be  over- 
looked. The  basis  is  deep,  of  an  irregular  outline,  like  that  of  the  shell, 
and  is  formed  by  a  very  thin  shelly  layer.  The  largest  specimen  which 
I  have  seen,  measuring  from  the  extreme  projecting  points,  was  '4  of 
an  inch  in  diameter. 

The  Scuta  and  Terga  (fig.  5/)  are  calcified  together  without  any 
trace  of  a  suture;  together  they  form  a  bow  with  the  two  ends  curled 
rather  abruptly  inwards ;  they  are  both  extremely  narrow,  but  furnished 
with  an  occludent  ledge,  twice  or  thrice  as  high  as  the  proper  valves 
themselves.  This  occludent  ledge,  which  is  finely  hirsute,  begins  at 
about  one  third  of  the  length  of  the  scutum  from  the  rostral  angle,  and 
runs  to  near  the  basi-carinal  angle  of  the  tergum.  The  scutum  itself 
is  curved,  with  a  slip,  along  the  true  occludent  margin  (best  seen  at  the 
rostral  end),  lying  in  a  different  plane  from  the  rest  of  the  valve,  much 
in  the  same  way  as  in  the  scutum  of  P.  millepara.  The  adductor  ridge  de- 
scends a  very  little  below  the  basal  marein  of  the  valve,  and  extends  for 
nearly  its  entire  length :  this  adductor  ndge  makes  the  proper  valve  even 
narrower  than  it  at  first  appears.  The  Tergum  is  extremely  narrow,  form- 
ing merely  a  border  to  the  occludent  ledge ;  but  it  is  not  short,  being  about 
two  thirds  of  the  length  of  the  scutum.  There  is  no  trace  of  a  spur ; 
indeed,  the  valve  is  rather  narrower  where  the  spur  should  have  stood, 
than  it  is  at  the  basi-carinal  end.  The  scuta  and  terga  are  calcified 
together  by  their  apices. 

Ajfinities. — Although  this  species,  as  above  stated,  differs  so  remark- 
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ably  in  external  appearance  from  the  other  apeciea  of  the  genna,  and, 
indeed,  of  the  whole  family,  yet  the  shell  in  no  one  essential  point  of 
structure  materially  differs  from  its  congeners ;  and  if  we  compare  the 
opercular  raWes  with  those  of  the  three  last  species,  we  shall  be  struck 
with  their  close,  yet  graduated,  affinity  :  in  F,  millepar€e  the  scuta  and 
terga  tend  to  become  calcified  together,  and  the  rostro-ocdudent  end  of 
the  scutum  is  bent  into  a  different  plane  from  the  rest  of  the  TalTc.  In 
P.  dent  a  turn  we  have  an  occludent  ledge  exactly  as  in  the  present  spe- 
cies ;  but  in  that  species  the  adductor  plate  is  less  developed  than  in  P. 
moniieularue  ;  on  the  other  hand,  in  P.  erenaivm,  the  adductor  plate  ia 
more  developed  than  in  P.  monticularia.  If  in  P.  crenatum  we  were 
to  remove  the  spur  from  the  tergum  (and  it  is  much  less  developed  in 
P.  deniatum;  and  in  P.  millepnnE  it  is  entirely  absent)  this  valve 
would  be  almost  identical  with  that  of  P.  moniieularue.  Under  these 
circumstances  I  consider  it  impossible  to  separate  the  present  species 
as  a  distinct  genus. 

Species  dubia. 

The  Bar  acta  Linnai  of  J.  E.  Gray  (Annals  of  Philosophy, 
new  series,  vol.  10,  1825),  was  published  without  descrip- 
tion or  figure. 

The  Megatrejna  seinicostata  of  G.  B.  Sowerby,  junr. 
(Conch.  Manual,  fig.  33,1839),  is  not  described,  and  is  very 
indifferently  figured  without  the  opercular  valves,  and  there- 
fore can  never  be  recognised. 

There  is  an  admirable  figure  of  a  Pyrgoma,  without  any 
specific  name,  in  the  great  *  Description  d'Egypte,'  but  from 
the  want  of  some  details,  I  cannot  positively  recognise  the 
species ;  I  am  inclined  to  believe  that  it  is  the  P.  dentatum 
of  this  work. 

M,  Chenu,  in  his  grand  Illustrations  Conchyliologiques, 
has  given  most  beautiftil  figures  of  several  species  of  Pyrgoma, 
and  of  Creusia,  but  unfortunately,  from  the  opercular  valves 
not  having  been  figured,  I  find  it  impossible  to  recognise 
them.  The  new  species  are  Pyrgoma  stellata  (on  which  I 
have  appended  a  note  under  P.  conjuffatum),  and  P.  apon* 
giarum  and  P.  corymbosa  of  Valenciennes. 
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6.  Sub'Genm — Crbusia.     PI.  13,  14. 

Ckeusia.    Leach,    Journal  de  Physique,  torn.  85,  July,  1817. 

Compartments  four^  furnished  with  radii ;    basis  cup- 
formed  :  attached  to  corals. 

DisiriMum,  imbedded  in  corals  throughout  the  tropical  seas. 

Creusia  is  closely  allied  to  Pyrgoma ;  and  had  not  this 
genus  already  been  adopted  by  several  authors,  I  should  not, 
I  think,  myself  have  formed  it ;  though,  no  doubt,  it  har- 
monises well  with  some  of  the  other  genera  of  the  family, 
which  are  perhaps  all  too  intimately  related.  Creusia  differs 
from  Pyrgoma  only  in  the  shell  being  separated  by  sutures, 
into  four  compartments,  with  well  developed  radii :  in  other 
respects,  such  as  in  general  habit,  in  the  cup-formed  im- 
bedded basis  (not  permeated  by  pores),  in  the  opercular 
valves,  in  the  characters  derived  from  the  mouth  and 
cirri,  there  are  no  generic  differences.  This  affinity  is 
more  particularly  evident  when  Creusia  is  compared  with 
the  first  few  species  of  Pyrgoma :  indeed,  for  a  short  time, 
I  was  inclined  to  consider  var.  10  of  Creusia  as  identical 
with  Pyrgoma  conjugatum.  With  respect  to  the  species  of 
Creusia,  I  confess  I  have  been  much  perplexed  in  deter- 
mining whether  there  be  only  one,  or  half  a  dozen*  The 
latter  conclusion  would  almost  certainly  be  arrived  at  if 
only  a  few  specimens  were  examined ;  and  it  might  naturally 
be  thought  that  some  of  the  species  were  extremely  well 
marked ;  the  difficulty  of  drawing  any  line  between  varie- 
ties and  species,  begins  only  when  some  hundreds  of  speci- 
mens, from  various  parts  of  the  world,  are  disarticulated, 
cleaned,  and  carefully  examined.  Creusia,  in  this  respect, 
offers  a  striking  contrast  with  Pyrgoma,  in  which  nearly  all 
.the  species  are  strongly  characterised.  The  shell  differs  very 
little  in  the  several  varieties  or  species  of  Creusia ;  and  the 
most  marked  difference,  namely,  whether  the  walls  are 
permeated  by  irregular  pores  or  not,  seems  certainly  quite 


S76  BALANlDiE. 

variable.  It  is  in  the  opercular  valves,  which  in  other  genera 
oflPer  by  far  the  most  reliable  character,  that  we  encounter 
the  chief  cause  of  perplexity ;  for  the  characters  thus  de- 
rived, though  at  first  appearing  very  distinct,  blend  into 
each  other,  and  are  not  accompanied  by  any  well  marked 
differences  in  the  shell.  Only  a  few  of  my  specimens  have 
any  habitat ;  but  the  geographical  range,  as  far  as  it  does 
go,  throws  no  light  on  the  question  which  forms  to  regard 
as  species  and  which  as  varieties.  As  is  generally  the 
case  with  cirripedes,  the  variations  are  local,  so  that  the 
greater  number  of  specimens  imbedded  in  the  same  coral 
resemble  each  other.  Under  these  circustances  I  have 
thought  it  best,  after  repeated  examinations  of  a  very  lai^ 
suite  of  specimens,  to  describe  separately  each  variety,  with- 
out attaching  any  name  to  it;  but  I  will  first  make  a  few  ge- 
neral remarks  on  the  structure  of  the  shell.  If  I  do  not  thus 
throw  much  light  on  the  subject,  I  shall  at  least  not  burden 
it  with  error.  I  believe  that  the  species  will  be  definitely 
made  out  only  by  persons  resident  in  the  coral-bearing 
zones.  I  have  given  copious  illustrations  of  the  opercular 
valves ;  for,  if  my  view  be  correct,  this  genus  offers  a  curious 
and  striking  case  of  variation ;  if,  on  the  other  hand,  I  am 
wrong,  the  drawings,  I  hope,  will  aid  others  in  coming  to 
a  more  correct  conclusion. 


Cretjsia  spinulosa.    PL  13,  fig.  6a — 6 A:  PI.  14,  6t — 
6  «,  6  u. 

Cbeusia  sFDfULOSA.     LeocA  (!)    Encydop.  Brit.  Suppl,  vol.  3, 

Pi.  57, 1824. 
Creusdb  SPINULEU8E.    Dc  JSlainmlU,    Diet.  Sc.  Nat.,  PL  116,  fig.  6. 
Cbeusia  GBEGAfiiA.    G,  B.  Sotoerby  (!)    Genera  of  Recent  and 

Fossil  Shells,  No.  18,  Sept.  1823. 
^         OBAKDis.    Chenu,    Illust.  Conch.    Tab.  1,  ^.  2,  sed  non 

fig.  2  a  and  6. 

Eab. — ^Philippine  Archipelago,  China,  Singapore,  Java,  Bed  Sea,  West 
Indies;  imbedaed  in  various  corals;  Mus.  Brit,  Coming,  Stntohbuiy, 
Dunker,  &c. 

General  Appearance* — The  shell  is  oval,  generally  flat,  sometimes 
conical,  with  narrow  and  approximate  ridges  radiating  from  the  orifice 
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(fig.  6  a).  The  ridges,  however,  are  sometimes  distant  from  each  other;, 
and  considerably  prominent,  projecting  round  the  basal  border.  The 
orifice  is  either  neatly  diamond-shaped  or  oval.  The  four  compartments 
are  quite  distinct ;  the  radii  are  generally  white,  of  considerable  width, 
and  with  their  summits  not  oblique.  The  colour  is  either  white,  or  pale 
pinkish-purple;  but  in  var,  11,  bright  piuk.  Even  in  the  white 
specimens,  when  well  preserved,  the  sheath  is  generally,  but  not 
always,  either  pale  or  dark  purple.  The  largest  specimen  which  I 
have  seen,  from  the  West  Indies,  was  above  half  an  inch  in  diameter ; 
but  from  *3  to  '4  of  an  inch  is  the  more  usual  full  size.  I  believe  that 
the  size,  as  well  as  the  great  variability  of  the  pf  esent  species,  is  partly 
determined  by  the  rate  of  growth  of  the  various  zoophytes  in  which  the 
specimens  are  imbedded,  for  the  shell  has  to  keep  on  nearly  a  level 
with  the  surface  of  the  coral. 

Structure  of  Shell  and  Basis, — ^The  walls  are  internally  ribbed  ;  the 
ribs  being  usually  prominent,  sometimes  to  such  a  degree  as  to  deserve 
to  be  called  plates.  The  outer  lamina  is  of  variable  thickness,  and  the 
prominence  of  the  internal  ribs  appears  in  considerable  part  to  depend 
on  the  extent  to  which  the  outer  lamina  has  been  thickened  from  within. 
In  many  specimens,  instead  of  the  interspaces  between  these  internal 
ribs  or  longitudinal  septa  being  solidly  filled  up,  separate  and  successive 
laminae  have  been  deposited,  by  which  the  shell  is  rendered  cancellated 
or  porose ;  but  the  pores  are  very  irregular ;  and  sometimes  they  form 
two  or  three  irregular  rows  one  behind  the  other :  this  structure  seems 
eminently  variable.  The  edges  of  the  radii  are  formed  by  crenated, 
and  occasionally  branched,  septa.  That  part  of  the  alee,  which  is 
added  during  the  diametric  growth  of  the  shell,  is  very  thin.  The  lower 
edge  of  the  sheath  seems  always  to  be  free.  The  shelly  layer,  forming 
the  basis,  which  is  deeply  cup-formed,  is  thin,  more  or  less  finely  fur- 
rowed in  radiating  lines,  and  not  permeated  by  pores. 

The  opercular  valves  will  be  best  described  under  the  following  eleven 
varieties. 

Var.  (1),  PL  13,  fig.  6  a,  6  6,  ^e^  6d. — Hab.  Java,  and  probably 
several  other  districts. — I  will  first  describe  a  typical  sub-variety,  by 
which  I  mean  a  sub-variety  not  presenting  any  extreme  character.  The 
scutum  is  of  a  sub-triangular  shape,  with  the  basi-tergal  corner  much 
rounded  ofi*  (6  d),  and  generally  but  not  always  hollowed  out  in  a  rather 
remarkable  manner.  The  adductor  ridge  is  considerably  prominent, 
and  extends  high  up,  parallel  to  the  articular  ridge,  which  latter  is 
rounded  and  prominent,  but  to  a  variable  degree.  Near  the  rostral  angle 
there  is  sometimes  a  small  tooth,  or  only  a  trace  of  one,  depending 
beneath  the  basal  margin ;  this  tooth  we  shall  hereafter  see  much  more 
developed.  The  Terpum  is  about  two  thiirds  of  the  width  of  the  scutum. 
It  is  often  slightly  beaked,  but  this  is  more  conspicuous  in  some  of  the 
following  varieties.  The  spur  is  about  half  the  width  of  the  valve,  and 
its  basal  end  is  truncated,  and  nearly  parallel  to  the  basal  margin  of  the 
valve,  but  the  truncated  form  passes  insensibly  into  a  rounded  outline. 
The  shell  in  this  variety  is  generally  thick  and  is  not  permeated  by  pores ; 
the  orifice  is  diamond-shaped.  But  in  another  sub-variety  the  walls  of 
the  shell  are  always,  or  nearly  always,  permeated  by  pores,  and  the 
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.tergum  is  very  much  narrower,  with  the  spur  sharper,  ao  that  at  first  I 
concluded  that  these  two  suh-varieties  were  specifically  distinct :  we  shall, 
however,  soon  see  in  var.  2  and  in  var.  4,  Uiat  no  confidence  whatever 
can  be  placed  in  the  exact  breadth  of  the  tergum,  or  in  the  porosity  of 
the  walls ;  hence  I  have  been  driven  to  consider  the  two  varieties  just 
mentioned  as  merely  sub^varieties. 

Far.  (2),  fig.  6f,  6/,  ^g.  —  Hah.  China;  Bed  Sea.— The  shell  is 
almost  invariably  permeated  by  pores,  sometimes  arranged  in  two  or 
three  very  irregular  rows.  In  some  specimens  the  scutum  exactly  re- 
sembles that  in  var.  1,  but  with  the  tooth  near  the  rostral  angle  often 
rather  larger :  in  other  specimens  the  scutum  is  much  more  elongated 
transversely  (fig.  6  e),  with  the  adductor  ridge  more  medial,  and  the 
basal  margin  not  at  all  hollowed  out  at  the  basi-tergal  corner  of  the 
valve.  The  tergum,  here,  is  the  remarkable  feature,  being  sometimes 
excessively  narrow,  with  a  long  sharp  spur,  which  often,  but  not  always, 
terminates  in  a  needle-like  point.  In  other  specimens,  from  the  same 
coral  and  certainty  belonging  to  this  same  variety,  the  valve  is  not  so 
narrow  (6^),  and  the  spur  not  so  pointed;  consequently  (as  in  several 
.analogous  cases  in  other  cirripedes)  it  is  impossible  to  draw  any  line  of 
distinction  between  the  specimens  with  the  narrow  and  broad  tei^a. 

Var.  (3),  fig.  6  A  [Creuaia  gregaria  of  G.  B.  Sower  by  I^-^Hab.  Un- 
known.— The  scutum  presents  here  exactly  the  same  considerable  range 
of  variation  as  in  var.  2.  The  tergum  is  broad,  as  in  var.  I,  but  the 
spur  is  rounded,  and  from  not  being  placed  so  immediately  close  to  the 
basi-scutal  angle  of  the  valve,  gives  to  it  a  rather  difierent  aspect.  The 
breadth  of  the  spur  varies ;  an  extreme  variety  is  given  in  fig.  6  A. 

Far,  (4),  PI.  14,  fig.  6t,  6  A,  6/. — Hab.  Philippine  Archipelago; 
West  Indies. — ^The  scutum  here  presents  the  same  sub-varieties  as  here- 
tofore, excepting  that  I  have  not  seen  any  so  much  elongated  trans- 
versely. The  shell  is  covered  either  with  slight,  closely  approximate 
ribs,  as  in  the  foregoing  varieties,  or  with  more  distant  and  more 
prominent  ribs.  In  specimens  taken  out  of  the  same  branch  of  coral 
the  walls  were  either  porose  or  solid.  Sometimes  the  sheath  is  bright 
purplish-pink.  It  is  the  tergum,  again,  which  presents  a  remarkable 
range  of  di£ference ;  for  the  longitudinal  depression  or  furrow  which 
in  the  former  varieties  was  quite  open,  here  has  its  edges  more  or  less 
folded  inwards,  and  is  sometimes  quite  closed.  This  same  variation 
has  been  commonly  observed  in  many  species  of  Balanus,  in  which  it 
appears  to  be  dependent  on  the  age  of  the  individual ;  but  this  does  not 
appear  to  be  the  case  in  the  present  genus.  As  a  consequence  of  the 
greater  or  less  folding  in  of  the  two  sides  of  the  furrow,  tlie  spur  is 
rendered  more  or  less  narrow  and  pointed,  and  thus  becomes  removed 
to  a  greater  or  less  distance  from  the  basi-scutal  angle  of  the  valve. 
Further,  as  a  consequence  of  this  folding  in,  the  intenud  surface  of  the 
valve  along  the  line  of  the  external  furrow,  is  raised  into  a  longitudinal 
ridge.  The  length  of  the  spur  varies  considerably.  In  some  very 
young  individuals,  the  basal  margin  descends  lower  on  the  scutal  than 
on  the  carinal  side  of  the  spur.  In  one  set  of  specimens  (fig.  6C),b. 
plate  extended  from  the  carinal  margin  to  near  the  central  longitudinal 
ridge  just  mentioned:  a  similar  structure  was  described  under  PyiyoMMi 
caneellatum. 
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Var.  (5),  PL  14,  fig.  601. — Hab,  Unknown. — We  have  Been  in 
var9»  2  and  3  that  the  scatam  Taries  considerably  in  shape :  here  it  is 
unasoally  narrow,  with  the  adductor  ridge  almost  touching  the  articular 
ridge.  There  is  no  little  tooth  near  the  rostral  angle,  and  the  basi-scutal 
corner  is  not  hollowed  out.  The  tergum  also  varies ;  in  some  indi- 
viduals it  is  truncated  and  like  that  figured  of  var,  1,  but  rather  more 
rounded  ;  in  other  specimens  (from  the  same  branch  of  coral)  the  basal 
margin  so  blends  into  the  spur  that  the  latter  can  hardly  be  discrimi- 
nated (fig.  6  m)  ;  in  other  respects  the  outline  resembles  piretty  closely 
that  of  one  of  the  mdhvars,  (fig.  6/)  of  var,  2.  The  shell  is  not  porose ; 
it  is  thick,  with  strong  internal  ribs,  and  resembles  that  of  var.  1;  but 
it  is  of  a  pale  purplish  colour. 

Var,  (6),  an,  spec,  ?  fig.  6  n — 6  9. — Hah,  Philippine  Archipelago. — 
This  is  a  very  remarkable  variety ;  we  have,  imbedded  in  the  same 
coral,  and  with  shells  absolutely  identical,  specimens  with  the  scutum 
having  three  distinct  but  graduated  forms.  Firstly,  a  scutum  trans* 
versely  elongated,  in  all  external  respects  like  some  of  the  varieties 
mentioned  under  varn,  2  and  3,  with  no  rostral  tootb,  and  not  hollowed 
out  at  the  basi-tergal  comer,  but  with  the  adductor  ridge  more  promi- 
nent. Secondly,  a  scutum  of  the  same  general  shape,  but  with  the 
adductor  ridge  so  much  developed  (fig.  fin)  as  to  descend  slightly 
beneath  the  basal  margin,  and  to  be  seen  when  the  valve  is  viewed 
externally ;  there  is  a  very  slight  tooth  near  the  rostral  angle  (as  in  some 
former  sub-varieties),  and  which  can  be  here  rather  more  clearly  seen 
than  hitherto,  to  be  formed  by  the  adductor  ridge  (closely  united  to 
the  external  surface  of  the  valve)  extending  thus  far,  and  being  here 
produced  a  little  downwards.  Thirdly  (6|i),  we  have  the  adductor 
ridge  immensely  developed,  descending  far  below  the  basal  margin  of 
the  ordinary  valve ;  and  the  basal  margin  at  the  basi-tergal  corner  is 
angularly  and  deeply  hollowed  out.  The  appearance  of  the  valve  is 
widely  di£Perent  from  that  in  the  first  sub-variety,  yet  it  is  impossible  to 
separate  the  first  and  second  sub- varieties,  and  it  is  almost  equally  certain 
that  the  third  sub-variety  is  only  an  exaggeration  of  the  second.  The 
lower  edge  of  the  adductor  ridge,  in  the  third  sub-variety,  varies  a  little 
in  outline ;  it  is  deeply  sinuous,  and  is  produced  at  the  rostral  angle 
into  a  point,  of  which  we  have  heretofore  seen  only  a  feeble  represen-^ 
tation.  It  would  appear  as  if  the  great  development  of  the  adductor 
plate  had  caused  the  exterior  ordinary  surface  of  the  valve  to  shrink 
or  be  less  developed.  There  is  a  striking  resemblance  in  the  structure 
here  described  with  that  in  Pyrgoma  cancellaium  and  canjugatum.  The 
terga  belonging  to  the  above  scuta,  also,  vary;  the  spur  being  sometimes 
square  (6  0),  and  sometimes  bluntly  pointed :  when  the  spur  runs  in 
the  same  exact  line  (6  q)  with  the  scutal  margin  of  the  valve,  a  peculiar 
aspect  is  given  to  it,  but  this  is  by  no  means  always  the  case.  Both 
opercular  valves  are  often  partially  coloured  pinkish-purple.  The  shell 
is  not  porose ;  it  is  thin,  with  remarkably  prominent  internal  plates ; 
it  is  apparently  always  of  small  size,  which  I  attribute  to  this  variety 
inhabiting  a  hard  thin  plate-like  coral.  The  sheath  is  bright  pinkish- 
purple,  of  which  we  have  had  instances  in  some  of  the  other  varieties ; 
and  the  shell  itself  is  sometimes  pinkish.     Taking  the  scutum  of  the 
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fimt  sab-yariety,  together  vith  the  commoDest  accompanying  Tariety 
of  tergnm,  I  find  it  quite  impossible  to  assign  to  it  a  specific  character ; 
if,  on  the  other  hand,  we  consider  the  scutum  of  the  third  sub-variety 
by  itself,  nothing  can  appear  more  distinct ;  but  I  must  repeat,  there 
can  be  hardly  a  shadow  of  doubt  that  the  three  sub-varieties  of  scutum 
here  described,  graduate  into  each  other,  and  are  specifically  identical* 

Var.  (7)9  fig.  6  r. — Hab,  Probably  Philippine  Archipelago,  associated 
with  Balanus  quadritnttatus, — There  can  be  hardly  any  question  of  this 
being  specifically  identical  with  the  last  variety.  It  inhabits  a  diflferent 
coral.  All  the  specimens  were  of  small  sixe.  The  walls  are  not  so  thin, 
and  the  internal  ribs  not  so  prominent  as  in  var,  6.  The  sheath  is  either 
white  or  dull  purple ;  I  can,  in  short,  point  out  no  di£Perence  in  the  shell 
from  the  typical  var.  1.  The  scutum  is  not  so  much  elongated 
transversely  as  in  var,  6,  and  the  basi-tergal  comer  is  more  cut  off, — 
in  which  respect  it  resembles  the  common  varieties.  The  adductor 
ridge  is  largely  developed,  so  as  to  be  just  visible  when  the  valve  is 
viewed  from  the  outside,  in  a  degree  between  the  first  and  second  sub- 
varieties  of  var,  6 :  but  the  most  singular  character  is  the  larger  de- 
velopment of  the  tooth  near  the  rostral  angle,  and  this  was  the  case  in 
the  same  degree  in  all  the  specimens  which  I  examined.  The  tergum 
resembles  that  rather  unusual  sub-variety  of  var.  6  (fig.  6  g),  which 
has  the  scutal  margin  and  the  one  side  of  the  spur  forming  a  straight 
line.  It  appears  to  me  that  it  would  be  absurd  to  consider  these  slight 
differences,  in  parts  unquestionably  subject  to  much  variation,  as  spe- 
cific, when  we  are  almost  forced  to  admit  that  the  much  greater  differ- 
ences in  the  three  sub-varieties  of  var.  6,  are  not  of  specific  value. 

Far,  (8). — Hab.  Unknown,  Mus.  Cuming. — I  have  seen  only  a 
single  specimen  of  this,  and  refer  to  it  on  account  of  var.  1 1.  The  shell 
is  rather  steeply  conical,  with  distant  and  prominent  ribs ;  the  radii  are 
narrow ;  the  walls  are  not  permeated  by  pores ;  the  colour  is  pale 
purple.  Altogether  its  external  appearance  is  very  different  from  that 
of  the  foregoing  varieties ;  but  the  scuta  are  identical  with  those  of 
var.  1,  excepting  that  the  rostral  tooth  is  rather  larger,  being  nearly  as 
large  as  in  the  last,  var.  7-  The  tergum  precisely  resembles  that  in 
some  specimens  of  var.  2.  Hence  this  variety  differs  from  the  first  two 
varieties  only  in  the  shade  of  colour,  the  external  shape,  and  the  greater 
prominence  of  the  external  radiating  ribs  of  its  shell.  All  these 
characters  are  variable  in  the  several  foregoing  varieties,  and  they  have 
been  found,  as  yet,  insufficient  to  discriminate  species  in  any  genus  of 
sessile  Cirripedes. 

Varieties  with  the  Scuta  and  Terga  calcified  together. 

Var.  (9),  PI  14,  fig.  ^s  [^C.  apinulasa,  of  Leach  (!)] — Hab.  Un- 
known.— The  shell  is  undistinguishable  by  a  single  character  from 
many  specimens  of  the  first,  third,  and  fourth  varieties ;  it  is  not  per- 
meated by  pores.  The  scutum  and  tergum,  with  the  exception  of 
the  one  striking  difference  of  their  being  calcified  together  without 
any  trace  of  a  suture,  are  identical  with  those  of  var.  3,  as  may  be  seen 
by  comparing  the  figures  6  h  and  6 «.  Hence  to  separate  this  form 
specifically  from  var.  3,  we  should  have  to  rely  solely  on  the  calcifi- 
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cation  or  union  of  the  scata  and  terga ;  bat  we  have  seen  thia  is  a  point 
which  is  variable  in  Elminiua  Kingii,  Pyrgoma  fnillepansB,  and  in  aome 
apecies  of  Balanus.  The  serial  affinities,  moreover,  in  Pyrgoma,  clearly 
show  that  this  is  a  character  of  no  great  importance.  I  must  add  that 
in  several  specimens  of  several  of  the  varieties,  the  scuta  and  terga 
were  so  closely  joined,  that  until  careful  examination,  I  was  unable  to 
detect  the  suture  separating  them ;  such  being  the  case  it  must  be 
quite  unimportant  for  any  functional  purpose,  whether  or  not  the 
valves  are  calcified  together.  I  feel,  consequently,  hardly  any  doubt 
that  I  have  acted  right  in  treating  the  present  form  as  a  mere  variety. 

Far,  (10)  an.  sped  fig.  6^. — Hab,  Unknown. — ^This  variety  bears 
nearly  the  same  relation  to  var.  6,  as  the  last  variety  did  to  var,  3.  The 
shell  is  rather  stronger  than  in  var.  6,  with  the  internal  ribs  not  so 
prominent ;  and  except  in  being  tinted  pale  dull  purple,  it  differs  in 
no  respect  from  the  shell  of  var.  1 .  If  we  imagine  the  scutum  and  ter- 
gnm  in  the  third  sub-variety  of  var,  6  (6|>,  6  g),  in  which  the  adductor 
ridge  descends  far  beneath  the  true  basal  margin  of  the  valve,  to  be  calci- 
fied together,  without  any  suture,  we  shall  produce  almost  the  identical 
valves  of  the  present  variety.  The  scutum,  however,  here  is  not  quite 
BO  much  elongated  transversely,  and  the  occludent  margin  is  spinose 
and  is  furnished  with  large  teeUi ;  these  two  characters  give  the  valve 
a  somewhat  different  aspect,  and  hence  I  am  more  doubtful  than  in  the 
foregoing  case,  whether  this  form  may  not  be  specifically  distinct.  I 
must,  however,  state  that  in  Tetraclita  poro9a,  I  ascertained  that  the 
teeth  on  the  occludent  margin  of  the  scuta  were  even  more  variable 
than  here  is  supposed  to  be  the  case ;  and  as  for  the  shape  of  the 
valve  we  have  seen  what  wonderful  variation  there  is  in  var.  6.  The 
tergum  in  this  variety  is  about  intermediate  between  the  two  common 
forms,  in  the  sub-varieties  of  var.  6.  As  for  the  calcification  of  the 
two  valves  together,  we  have  seen,  under  the  last  variety,  how  little 
important  a  character  it  is. 

Far.  (11)  fig.  6u,  6«  [Creusia  grandU,  of  Chenu,  Tab.  1,  fig.  2, 
but  not  fig.  2  a  and  b\. — Hab.  Singapore,  associated  with  Pyrgoma 
monticularus. — This  variety  is  very  closely  related  to  the  last.  The  shell, 
however,  has  a  very  peculiar  aspect,  which  made  me  for  some  time 
think  it  must  be  specifically  distinct.  It  is  of  a  much  brighter  pink 
than  in  any  of  the  foregoing  varieties ;  the  surface  is  marked  with  very 
prominent,  distant  ribs,  and  the  radii  are  narrow,  in  which  latter  points, 
together  with  the  tint  (though  here  brighter),  this  variety  cannot  be 
distinguished  from  var.  1.  The  sheU,  however,  is  permeated  by  several 
rows  of  pores,  in  which  respect  it  resembles  the  shell  in  oar.  2,  and 
some  specimens  of  varn.  3  and  4.  In  the  opercular  valves  there  is  a 
close  general  resemblance  with  those  of  the  last  var.  10;  the  tooth, 
however,  near  the  rostral  angle,  is  not  so  prominent ;  and  in  the  tergum, 
the  spur  is  more  truncated,  shorter  and  broader  than  in  var.  10,  and 
dosely  resembles  that  in  var.  1  and  2.  But  I  cannot  consider  any  of 
the  points  here  specified  of  much  weight. 

The  foregoing  descriptions  show  how  singularly  the  affinities  of  the 
several  varieties  interlock  in  the  most  complicated  manner.     Hereafter 
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■ome  one  may,  perhaps,  succeed  in  grooping  several  of  these  forms  sb 
species ;  but  I  am  sore  he  ought  not  to  attempt  it  without  possessing 
a  very  large  suite  of  specimens,  or  without  the  great  advantage  of  com- 
paring some  two  or  three  of  the  formsy  fresh  in  their  native  site. 

Species  duhuB. — ^Under  Pyrgoma,  I  have  stated  that  though  Gheon, 
in  his  'Illust.  Conch.,'  has  given  beautiful  external  figures  of  the 
shells,  imbedded  in  the  coral,  yet  from  the  want  of  details  on  the  oper- 
cular valves  and  on  the  structure  of  the  shell,  I  cannot  recognise  his 
species.  So  it,  likewise,  is  with  Creusia.  Chenu  gives  the  following 
new  species ;  C,  radiata,  mulHstriaia^  deeoratUy  and  tiriaia^  The  C 
madreporarumt  I  suspect  to  be  the  Pyrgoma  millepora  of  this  work, 
as  there  stated.  The  C.  grandia  no  doubt  is  the  P.  grande  of  this 
work,  the  Nobia  grandis  of  Sowerby.     The  nsme  Creusia  Childrem  is 

f'lven  by  Dr.  Gray,  without  description  or  figure,  in  the  '  Annals  of 
hilosophy,'  vol.  10,  new  series,  1825. 


7.  Genus — Chelonobia.     PI.  14:  PI.  15,  fig.  1. 

Chelonobia.    Leach.    Journal  de  Physique,  tom.  86,  (1817). 
CoRONUUL.    Lamarck,    Animaux  sans  Vcrtebres,  1818. 

—  Banzani.    Mcmoire  di  Storia  Naturale,  1820. 

—  Ih  Blainville,    Diet,  des  Sciences  Naturelles. 
AfiTHOLBFAS.     «/.  E.  Gray,     (Klein)  Anuab  of  Philosophy,  (new 

series),  vol.  10,  (1825). 

Compartments  extremely  thick,  six ;  but  one  of  tltenn,  the 
rostrum^  internally  is  composed  of  three  rudimentary  com' 
partments,  united  together :  basis  membranous :  scuta  narrow, 
united  to  the  terga  by  a  horny  articular  ridge. 

Disiribudon,  throughout  the  tropical,  and  warmer  temperate  seas  of  the  whole 
world ;  attached  to  turtles,  Crustacea,  or  smooth  gasteropod  molluscs. 

This  is  a  distinct  and  well-defined  genus.  Several 
authors  have  confounded  it  with  Coronula,  but  this  has 
been  owing  to  an  entire  misapprehension  of  the  structure 
of  the  shell  in  the  two  genera.  In  Coronula,  the  parietes 
are  very  thin,  and  are  so  deeply  folded  as  to  appear  Uke 
rays  or  septa  connecting  the  outside  of  the  shell  (the  ex- 
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panded  ends  of  the  folds)  and  the  internal  surface  of  the  shell, 
but  the  open  spaces  between  the  folds  are  occupied  by  the 
epidermis  of  the  Whale,  and  are  external  to  the  cirripede. 
In  Chelonobia,  the  parieties  are  remarkably  thick ;  hence 
the  plates  or  septa,  connecting  the  outer  and  inner  lamina, 
are  of  unusual  length;  and  the  spaces  between  them, 
though  of  course  internal  with  regard  to  the  cirripede  and 
occupied  by  the  ovaria,  have  been  compared  to  the  spaces 
external  to  and  between  the  folded  walls  of  Coronula.  There 
is  but  little  special  a£Snity  between  these  genera ;  and  I 
regret  that  they  have  come  to  be  placed  one  after  the  other  in 
this  work:  but  the  elongated  opercular  valves, — the  thick  and 
double  opercular  membrane, — the  weak  depressor  muscles^ 
— ^and  the  peculiar  manner  in  which  the  scutum  is  articu- 
lated  by  the  aid  of  a  horny  projection  to  the  tergum,  may 
indicate  some  real  but  slight  affinity  to  Coronula ;  the  many 
points  of  difference,  however,  in  the  structure  of  the  shell 
and  of  the  opercular  valves,  and  especially  in  the  cementing 
apparatus  of  the  basal  membrane,  and  in  the  branchiae,  all 
prove  that  the  genera  are  very  distinct.  The  singular 
structure  of  the  rostrum,  which,  in  fact,  consists  of  three 
compartments  externally  blended  together,  and  which  three 
correspond  in  all  essential  respects  to  the  rostrum  and  two 
rostro-lateral  compartments  in  the  Chthamalinae,  offers  a 
very  striking  point  of  identity  with  that  sub-family;  but 
neither  in  the  mouth,  cirri,  or  other  part,  can  I  detect  any 
other  evidence  of  this  relationship.  Having  so  far  discussed 
the  affinities  of  the  genus,  I  may  add,  that  the  three  species, 
though  decidedly  distinct,  are  closely  and  nearly  equally 
related  to  each  other. 

General  Appearance. — ^The  shell  is  generally  depressed^ 
and  broadly  oval  or  almost  circular ;  in  C.  testudinaria  and 
carettay  it  has  a  massive  appearance :  the  surface  is  gene- 
rally smooth,  or,  when  disintegrated,  finely  striated:  the 
colour  is  white.  The  six  compartments  do  not  differ  much 
in  size :  the  rostrum  is  rather  larger  than  the  carina,  and 
the  lateral  compartments,  than  the  carino-lateral  compart* 
ments.  It  is  remarkable  that  in  C.  caretta  (PI.  14,  fig.  2), 
even  in  specimens  which  have  not  grown  crowded  together, 
the  compartments  are  almost  invariably  placed  rather  un- 
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symmetrically,  the  rostrum  and  carina  not  exactly  facing  each 
otber."*^  The  shell,  though  so  thick  and  massive,  yields  easily 
along  the  lines  of  suture.  The  radii  are  moderately  wide, 
or  narrow,  or  not  at  all  developed,  being  represented  by 
mere  sutures:  in  this  latter  case,  in  C.  careita,  the  orifice 
of  the  shell  is  enlaiged,  in  the  same  manner  as  we  have 
seen  in  some  species  of  Balanus  and  Tetradita,  by  the 
gradual  wearing  away  of  the  upper  part  of  the  shell.  In 
C.  teatudinaria^  the  radii  have  a  singular  notched  structure 
(fig.  1  a),  and  the  whole  shell  a  star-like  appearauce.  The 
orifice  is  not  filled  up  by  the  elongated  opercular  valves, — 
a  considerable  extent  of  opercular  membrane  being  visible 
on  the  two  sides.  The  largest  specimen  which  I  have  seen, 
namely,  of  C.  teatudinaria,  was  nearly  two  and  a  half  inches 
in  its  longer  diameter. 

Structure  of  the  Parietes. — The  parietes  are  of  unequalled 
thickness,  especially  in  the  first  two  species  of  the  genus. 
From  the  outer  lamina  (see  PL  14,  fig.  4,  and  the  section 
in  PL  15,  fig.  1),  numerous  vertical  plates  extend  inwards, 
alternately  to  a  less  or  greater  distance,  some  of  them  reaching 
to  the  inner  lamina :  these  answer  to  the  longitudinal  pa- 
rietal septa  in  other  genera,  and  the  elongated  cavities 
between  them  (which  occur  in  C,  testudinaria  and  patula) 
answer  to  the  parietal  tubes  or  pores.  The  radiating 
plates  or  septa  have  their  sides  finely  channelled,  and  their 
basal  edges  generally  slightly  sinuous  and  always  finely 
toothed.  The  interspaces  between  the  plates  in  the  upper- 
most part  of  the  shell  are  filled  up  solidly,  and,  in  C.  caretta, 
even  down  to  near  the  basis*,  in  this  latter  species,  the 
plates  are  irregular  and  much  broken  up,  so  as  in  parts  to 
consist  of  little,  separate,  flattened  points.  In  C.  patula, 
the  inner  lamina  of  the  parietes  {b^  in  fig.  4.  PL  14)  can  be 
best  made  out  to  be  distinct  from  the  sheath  {ece'm  fig.  4, 
and  d  in  the  section  of  C.  testudinaria,  fig.  1,  PL  15).  The 
sheath  in  this  genus  descends  in  a  very  remarkable  manner 
to  the  basal  membrane,  and  has  its  basal  edge  toothed  like 
the  basal  edges  of  the  radiating  septa.     The  inner  lamina 

^  In  Mr.  Stutclibniy's  collection  there  is  a  specimen  of  C.  te$iudinaria  in 
which  there  are  only  five  compartments,  one  of  the  lateral  compartments  having 
been  aborted ;  of  this  I  have  seen  no  other  instance  in  any  genua. 
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itself  does  not  descend  to  the  basal  membrane.  lu  C.  tes" 
tudinaria,  the  inner  lamina  is  of  great  thickness ;  but  in  the 
section,  (fig.  1)  owing  to  its  having  been  taken  high  up,  the 
inner  lamina,  (d),  is  not  distinct  from  the  shelly  matter  depo- 
sited between  the  septa.  In  C.  c^ir^//a,  the  line  of  separation 
between  the  inner  and  outer  laminse  can  in  no  part  be  dis* 
tinguished,  owing  to  the  interspaces  between  the  septa 
having  been  solidly  filled  up,  close  down  to  the  basis. 

Sheath. — ^The  layer  of  shell  surrounding  the  internal 
cavity  {ece^  fig.  4,  PL  14),  and  extending  down  to  the  basal 
membrane^  I  have  called  the  sheath,  owing  to  its  being 
distinctly  continuous  with  the  innermost  layer  in  the  upper 
part  of  the  shell,  to  which  the  opercular  membrane  is  at- 
tached :  this  can  be  best  seen  by  examining  the  alae  in  the 
3eparated  compartments  of  C.  patda.  The  sheath  is  not 
only  remarkable  from  thus  descending  to  the  basal  mem- 
brane, but  in  C.  tesiudinaria  and  pattda  from  its  lower  edge 
being  perforated  by  arched  channels  (under  c^  in  fig.  4), 
allowing  thick  ribbons  of  oorium  to  reach  the  interspaces 
between  the  radiating  septa.  There  is  one  central  arch  or 
channel  in  the  middle  of  the  lower  part  of  the  sheath  of  each 
compartment,  and  one  on  each  line  of  suture,  the  sheath 
being  a  little  hollowed  out  on  both  sides  of  the  sutures.  As 
the  rostrum,  as  far  as  its  internal  structure  is  concerned, 
consists  of  three  compartments,  we  have  altogether  in  the 
shell  eight  compartments  and  eight  sutures,  and  conse- 
quently altogether  sixteen  arches  through  the  lower  part  of 
the  sheath,  allowbg  sixteen  thick  ribbons  of  corium  to 
penetrate  the  parietes,  and  thus  likewise  reach  the  radii. 
There  is,  however,  sometimes  a  little  variation  in  the 
number  of  these  arched  channels.  The  upper  part  of  the 
sheath  is  transversely  marked  by  zones  of  growth,  to  the 
lower  one  of  which  the  opercular  membrane  is  attached. 
The  line  of  attachment  is  not  low  down  the  sheath. 

Badii  and  Ala. — The  radii,  when  the  compartments  are 
disarticulated,  present  a  remarkable  structiu'e,  from  appear- 
ing to  consist  of  a  distinct  inner  and  outer  portion.  The 
radius  normally  consists  of  an  inner  and  outer  lamina, 
united  by  septa  parallel  to  the  basis ;  but  here  the  inner 
portion  is  formed  by  a  central  ridge  [a  a,  fig.  5,  PI.  14),  send- 
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ing  off  on  both  sides  little  septa,  often  sub-branched ;   it  is 
of  nearly  uniform  width ;  and  th^e  is  no  distinct  inner  lamina. 
The  outer  portion  (6),  which  often  equals  or  exceeds  in 
thickness  the  inner  portion,  is,  in  fact,  the  normal  outer 
lamina,   developed  to  an  unparalleled  degree.     In   most 
Cirripedes  the  edge  of  the  radius  is  received  in  a  slight 
furrow  in  the  opposed  compartment,  the  lid  of  which  furrow 
is  narrow,  and  matches  the  outer  lamina  of  the  radius; 
here  the  lid  of  the  recipient  furrow  is  veiy  broad,  and 
resembles  the  outer  lamina  of  the  radius  in  all  its  characters. 
In  order  to  allow  of  growth  between  the   thici  opposed 
edges  of  the  outer  lamina  of  the  radius  and  the  Ud  of  the 
recipient  fmrrow,  the  two  surfaces  are  finely  dentated  (look 
in  tig.  5,  under  the  pits,  marked  6),  almost  like  the  crown 
of  a  molar  tooth ;  thus  allowing  films  of  corium  to  enter. 
The  structure  here  described  is  common,  in  a  greater  or  less 
degree,  to  all  three  species,  but  is  best  seen  in  (7.  testudi- 
naria.     In  this  species,  moreover,   (fig.  5,  i),  the   outer 
lamina,  instead  of  being  smooth  and  of  either  equal  or 
gradually  increasing  thickness  from  top  to  bottom,  is  gene- 
rally, but  not  always,  (fig.  1  a),  deeply  pitted  or  notched 
in  transverse  lines,  the  outer  lamina  being  thus  rendered 
alternately  thicker    and    thinner,    and    so    formed    into 
transverse  ridges  and  valleys.     Hence  the  lines  of  suture 
become  toothed,  the  points  of  the  teeth  facing  each  other, 
and  not  interlocking.     In  the   transverse  section,  fig.  1, 
Fl.  1 5,  of  the  same  species,  taken  high  up  across  the  shell, 
(/)  is  the  pitted  outer  lamina,  and  (e)  the  inner  portion  of 
the  radius.     Although  the  radii  are  thus  specially  added  to 
in  thickness,  they  are  not  so  thick  as  the  very  thick  walls, 
and  hence  the  lines  of  suture  form  furrows  more  or  less 
deep.    The  ala  are  of  moderate  thickness,  and  have  their 
sutural  edges  crenated  by  fine  transverse  septa. 

Rostrum. — I  have  already  alluded  to  the  peculiar  com- 
pounded structure  of  this  compartment,  unlike  anything 
we  have  as  yet  seen.*  The  thin  outer  lamina  is  quite 
continuous,  and  shows  no  trace  of  the  triple  nature  of  the 
compartment ;  as  may  be  seen  by  comparing  the  drawing 

*  My  attention  was  first  called  to  this  peculiar  stractare  of  the  rostrum  by 
Mr.  Sttttchbory. 
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(PI.  14,  fig.  1  a)  of  the  shell  of  C.  testudinaria,  with  the 
transverse  section  (PL  IB,  fig.  1)  of  the  same  species:  in 
this  latter  figure,  a  is  the  outer  lamina,  and  b  a  b  the  three 
compartments  of  the  rostrum.  But  when  the  outer  lamina 
is  worn  away,  as  is  always  the  case  with  the  upper  part  of 
the  walls  in  C.  caretta  (PI.  14,  fig.  2),  the  two  fissures 
separating  the  three  compartments  of  the  compounded 
rostrum,  are  plainly  exhibited  on  the  outside  of  the  upper 
part  of  the  shell.  On  the  internal  surface,  the  sutures 
separating  the  three  compartments  are  always  open,  except 
in  the  upper  part  of  the  sheath,  above  the  attachment  of  the 
opercular  membrane,  where  they  are  partially  obliterated 
by  a  thin  continuous  layer  of  shell.  That  these  three  por- 
tions of  the  rostrum  are  in  their  essential  nature  compart- 
ments, is  well  shown  in  C.  patula  and  testudinaria,  by  the 
sheath  or  inner  lamina  having  loopholes  or  channels  (such 
as  before  described)  in  the  middle  of  each,  and  on  each  line 
of  suture.  From  the  number  of  these  channels,  seven 
altogether,  (the  two  between  the  compound  rostrum  and 
lateral  compartments  being  counted,)  the  sheath  of  the  com- 
pound rostrum  is  reduced  to  mere  flattened  pillars  between 
the  several  channels.  By  slight  violence,  the  rostrum  breaks 
into  the  three  portions ;  and  the  sutures  between  them  are 
found  to  be  marked  on  both  sides  by  sinuous,  slight, 
calcareous  ridges,  those  on  opposite  sides  locking  into  each  ; 
these  represent  the  septa  on  the  edges  of  the  radii  and  alas 
and  their  recipient  furrows,  in  the  ordinary  compartments. 
The  outline  of  the  middle  compartment  of  the  three  (best 
seen  in  section  PI.  15,  fig.  1,  a),  much  resembles  that  of 
the  carina ;  in  fact,  if  we  suppose  the  growth  of  the  two  alae 
of  the  carina  to  have  been  arrested,  no  essential  difierence  can 
be  pointed  out :  in  this  rudimentary  compartmenti  therefore, 
we  have  a  rostrum,  characterised  as  in  the  sub-family  of  the 
Chthamalinse.  In  the  two  little  rostro-lateral  compartments, 
moreover,  (b  b),  a  slight  swelling  on  the  side  opposite  to 
the  large  existing  radius,  shows  that  if  the  development  of 
these  compartments  had  not  been  prevented,  each,  probably, 
would  have  had,  exactly  as  in  the  Chthamalinse,  a  radius  on 
both  sides.  In  the  introduction  to  the  Balanidae,  I  have 
argued,  from  the  structure  here  described  and  from  some 
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other  facts,  that  in  the  Balaninse  the  rostram  is  composed 
of  the  three  anterior  compartments,  which  we  see  in  the 
Chthamalinae,  indissolubly  united  together;  hence  in  Chelo- 
nobia  the  middle  one  of  the  three  partially-blended  com- 
partments is  properly  the  rostrum,  and  those  on  the  sides 
the  rostro-lateral  compartments. 

Basis. — ^The  basal  membrane  extends  under  the  thick 
walls  to  the  outside.  I  was  not  able  to  make  out  the 
whole  cementing  apparatus.  The  main  trunk  is  remark- 
able from  its  small  diameter,  (//in  fig.  2,  PL  28),  and  from 
the  distance  at  which  the  cement-glands  stand  apart.  Eadi 
gland  gives  rise  to  a  pair  of  cement-ducts,  which  tend  to  run 
in  parallel  groups;  these  ducts  repeatedly  bifurcate,  occa- 
sionally inosculate,  and  decrease  in  diameter ;  they  debouch 
and  allow  the  cement  to  escape  at  numerous  points,  placed 
at  irregular  distances,  on  the  edges  of  each  new  slip  of  the 
basal  membrane. 

Opercular  Valves. — These  are  elongated;  they  do  not 
fill  the  orifice  of  the  shell ;  they  are  attached  by  a  strong 
opercular  membrane  a  little  way  down  the  sheath.  The 
opercular  membrane  is  generally  double,  for  the  last-formed 
membrane  is  not  immediately  moulted  as  soon  as  a  new  one 
is  formed,  as  generally  happens  in  Balanus.  Externally,  the 
valves  are  marked  by  rather  rugged,  broad  zones  of  growth. 
The  Scuta  are  elongated  in  the  line  of  the  orifice  of  the 
sack ;  the  occludent  margin  (PI.  14,  fig.  1  b)  is  much  in- 
flected, and  generally  sinuous ;  along  this  inflected  portion 
a  distinct  square-edged  ridge  runs,  which  widens  from  the 
apex  downwards.  The  depression  for  the  adductor  muscle 
is  very  deep :  there  are  no  pits  or  crests  for  the  other  muscles. 
When  the  scutum  is  thoroughly  cleaned  and  all  the  mem- 
brane removed  by  caustic  potash,  the  tergal  margin  is  marked 
by  a  slight  articular  ridge  and  furrow.  This  articular  ridge 
is  very  remarkable  from  supporting  a  prominent,  flattened 
crest  (fig.  1  i),  composed  of  hard,  yellow,  homy  membrane, 
which  overlaps  the  inner  surface  of  the  tergum,  and  exactly 
corresponds,  in  shape  and  purpose,  with  the  calcareous  arti- 
cular ridge,  when  best  developed  in  other  genera.  Beneath 
the  basal  and  generally  slightly  sinuous  exterior  margin  of 
the  valve,  that  is,  the  margin  to  which  the  opercular  mem- 
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brane  is  attached^  a  slight  ledge  depends  (fig.  1  d),  which 
narrows  off  towards  the  rostral  end  of  the  valve.  I  should 
have  thought  that  this  had  been  a  depending  adductor 
ridge,  as  in  several  species  of  Pyrgoma,  had  there  not  been 
a  nearly  similar  ledge  beneath  the  middle  part  of  the  basal 
margin  of  the  tergum.  The  Tergum  is  mitre-formed,  with 
the  summit  more  or  less  truncated,  and  with  the  carinal 
margin  generally  more  sloping  than  the  scutal  margin :  near 
the  carinal  margin  there  is  a  slight  furrow  (fig.  I  ^),  some- 
times difficult  to  be  distinguished,  with  the  lines  of  growth 
curving  down  to  it  on  each  side,  and  consequently  with  a 
very  slight,  but  variable,  corresponding  projection  on  the 
basal  margin.  This  furrow  and  slight  projection,  there  can 
be  hardly  any  doubt,  represent  the  spur,  though  here  placed 
close  to  the  carinal  instead  of  to  the  scutal  margin,  as  in 
other  genera.  The  tergum  has  a  small  articular  ridge, 
against  which  the  overlapping  homy  articular  ridge  of  the 
scutum  abuts.  There  are  no  crests  for  the  tergal  depressor 
muscles.  Altogether  the  scuta  and  terga  are  very  peculiar. 
A  portion  dissolved  in  acid  exhibits  no  tubuli.  On  the 
opercular  membrane  there  are  no  hairs.  The  rostral  depressor 
muscles  of  the  scuta  are  singularly  feeble,  each  consisting  of 
only  one  or  two,  or  sometimes  three  or  four,  very  thin 
ribbon-like  fasciae ;  the  lateral  depressores  of  the  scutum  are 
twice  as  strong  as  the  rostral  depressores;  and  the  tergal 
depressores  a  little  stronger  than  the  lateral  depressores. 
All  these  muscles  are  plainly  marked  with  transverse  striae. 

Mouth. — The  labrum  is  not  in  the  least  buUate,  which 
character,  as  well  as  some  others  that  follow,  I  specify  on 
account  of  the  apparent  affinity  of  Chelonobia  to  the  Chtha- 
malinae,  as  indicated  by  its  rostrum.  The  crest  of  the  labrum 
is  notched,  and  on  each  side  of  the  notch  there  is  a  long 
row  of  teeth,  which,  however,  are  sometimes  worn  away. 
The  mandibles  have  five  main  teeth ;  all  excepting  the  first 
being  laterally  double.  The  maxillae  are  not  notched.  The 
outer  maxillae  are  bilobed  on  their  inner  sides. 

Cirri, — ^^fhe  four  posterior  pairs,  in  propoition  to  the 
size  of  the  animal,  are  much  elongated,  and  are  remarkable 
from  the  number  of  their  short  segments.  The  rami  of  the 
first  cuTus  are  a  little  unequal  in  length.     The  second 


890  BALANIDA. 

cirrus  is  moderately  short,  with  its  segments  rather  broad 
and  protuberant,  and  thickly  clothed  with  spines.  The 
third  cirrus  is  of  unusual  length,  being  but  little  shorter 
than  the  fourth  pair;  its  segments,  however,  are  broad, 
and  are  thickly  clothed  with  spines,  as  are  the  two  segments 
of  its  pedicel :  hence  there  is  no  real  approach  to  that  im* 
portant  character  of  the  Chthamalinae,  namely,  the  similarity 
of  the  third  with  the  three  posterior  pairs  of  cirri.  Th^ 
numerous  segments  of  the  fourth,  fifth,  and  sixth  pairs  of 
cirri  each  support  only  two  pairs  of  main  spines ;  between 
each  of  these  pairs  there  is  a  little  tuft  of  fine  intermediate 
spines ;  the  upper  of  the  two  tufts  on  each  segment  is  the 
longest.  In  a  specimen  of  C.  patula^  in  which  there  were 
fifteen  segments  in  one  ramus  of  the  second  cirrus,  there 
were  fifty  segments  in  either  ramus  of  the  sixth  cirrus.  At 
the  exterior  bases  of  the  pedicels  of  some  of  the  anterior 
cirri,  there  are  large  tufts  of  finely  plumose,  delicate  hairs. 

BranchitB. — ^^Fhese  are  of  large  size :  they  consist  of  a 
single  fold,  much  plicated  and  sub-plicated. 

Ovaria. — ^The  ovarian  tubes  run  into  the  parietes,  and 
fill  up  the  interspaces  between  the  radiating  septa. 

Bange^  8fc. — The  three  species  seem  to  range  together, 
over  the  tropical  and  warmer  temperate  seas  of  the  whole 
world.  C,  patula  and  testudinaria  are  found  in  the  Medi- 
terranean, and  the  former  at  Charleston,  in  the  United  States ; 
I  have  not  heard  of  specimens  from  any  point  further 
north.  C.  testudinaria  and  caretta  live  attached  to  turtles; 
whilst  C.  patula  always  adheres  to  Crustacea,  to  large  and 
smooth  gasteropod  mollusca,  and,  I  believe,  sometimes  to 
ships'  bottoms.  I  have  not  heard  of  the  discovery  of  auy 
fossil  species. 

Attachment — Clielonobia  patula  leaves  no  impression  on 
the  crabs  and  shells  to  which  it  is  attached.  I  have  seen 
only  a  few  specimens  of  C.  testudinaria  attached,  and  the 
carapaces  of  the  turtle  were  not  at  all,  or  scarcely  at  all,  in- 
dented by  them.  The  case  is  very  different  with  C,  caretta, 
in  which  the  shell,  even  of  young  specimens,  is  always,  as  far 
as  I  have  seen,  imbedded  to  some  depth,  and  occasionally 
to  a  very  great  depth  in  the  tortoise-shell.  From  the  extreme 
hai'dness  of  the  tortoise-shell,  when  dry,  the  imbedmeut 
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appears  more  wonderful  even  than  it  really  is.    The  younger 
shells  have  the  appearance  of  having  grown  from  within  the 
carapace^  and  then  of  having  burst  through  it,  almost  like 
little  volcanos.    I  have  seen  only  one  very  young  shell  (^th 
of  an  inch  in  external  diameter)  attached,  and  here  there  was 
nothing  to  countenance  an  idea  which  at  one  time  occurred 
to  me,  namely,  that  the  larva  perhaps  fixed  itself  in  some 
little  crack  or  cavity  in  the  carapace,  and  there  underwent 
its  metamorphosis.   I  believe  that  the  imbedment  is  effected 
-simplv  by  the  sharp,  growing,  basal  edges  of  the  walls  of 
the  snell  indenting  the  surface,  and  finally  rupturing  the 
outer  laminae  of  the  tortoise-shell,  through  that  same  force 
by  which  the  tender  radicle   of  a  plant  penetrates  very 
hard  ground.      As  soon  as  the  surface  was   once    rup- 
tured, the  shell  of  the  Chelonobia,  growing  outwards  and 
downwards,  woidd  easily,  Uke  a  wedge,  turn  up  the  laminae 
of  the  tortoise-shell ;  and  their  ragged  ends  would  surround 
the  Chelonobia,  as  is  seen  actually  to  be  the  case.     In  the 
genus  Coronula  and  its  allies,  which  are  attached  to  Ceta- 
ceans, we  shall  presently  see,  that  the  epidermis  imme- 
diately under  the  downward  growing  shell,  and  apparently 
in  consequence  of  the  pressure  thus  exerted,  is  thinner  than 
in  the  surrounding  parts.     In  two  specimens  of  Chelonobia 
caretta,  imbedded  much  more  deeply  than  usual — in  one  of 
which   half  the  basal  edge  of  the   shell  had  fairly  cut 
through  the  carapace,  and  in  the  other  was  on  the  point  of 
effecting  this — the  tortoise-shell  manifestly  thinned  out  to- 
wards the  line  of  yielding;  now  this,  I  suppose,  must  be 
attributed  either  to  absorption,  or  to  the  living  tortoise- 
shell  being  actually  stretched  till  rendered  transparent  and 
ready  to  biu^t  or  until  bursted.     On  the  latter  view  of  the 
tortoise-shell  having  been  stretched,  we  must  further  suppose 
that  the  pressure  has   prevented  fresh  layers  of  tortoise- 
shell  being  deposited  under  the  old  and  yielding  laminae. 
In  one  of  the  above  two  specimens,  the  walls  of  the  Chelo- 
nobia were  deeply  folded,  nevertheless  the  laminae  of  the 
tortoise-shell  followed  every  curvature,  showing  that,  though 
now  so  rigid,  during  the  slow  imbedment  of  the  Cirripede  it 
must  have  been  sufficiently  pliant.    A  shell  attached,  as  these 
two  specimens  were,  could  never  be  removed,  and,  whether 
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dead  or  alive,  would  remain  for  ever  imbedded  in  the  tortoise- 
shell.  Dr.  R.  Ball,  of  Dublin,  informs  me,  that  he  has  seen 
specimens  in  which  the  shell  of  the  cirripede  not  only  had  pe- 
netrated the  carapace,  but  likewise  the  underlying  bone,  and 
had  even  entered  some  way  into  the  body  of  the  turtle :  it  is 
well  known  that  the  tusk  of  a  boar  or  the  horn  of  a  rumi- 
nant, when  curving  in  abnormally,  will  sometimes  penetrate 
deeply  into  the  bones  of  the  face  or  head ;  and  this,  I  be- 
lieve, is  efiPected,  not  by  the  fracture  of  the  bone,  but  by  the 
absorption  of  the  point  pressed  on :  I  conceive  a  similar 
process  must  have  taken  place  in  the  curious  specimens 
examined  by  Dr.  Ball. 


1.    Chelonobia  testudinaria.      pi.   14,  fig.  la  —  Id, 
fig.  5;  PI.  15,  fig.  1. 

Lefas  tjsstubina&ia.    Uhh,    Syst.  Naturn,  1767. 

Vebkuca  testudinaria.    Ellis.     Phil.  Transact.,  toI.  50,  1758, 

PL  34,  fig.  12. 
Balanus  poltthalamius.    Bock.    Naturforsoher,  Stuoh.  12,  1778, 

fig.  9. 
Lepas  testudinabia.    FoH.    Testacea  Utriusqae  Sicilise  (179  5) 

Tab.  6,  fig.  9—11. 
CoBOHULA  TE8T17DINAB1A.    RaHzuni.    Memoire  di  Storia  Naturale, 

Decade  1,  (1820). 
—  —  '      De  BlatHvilU*    Diet,  des  Sciences  Nat., 

(1824),  Tab.  117,  fig.  2. 
Chelonobia  Sayignu  (?).    Leach.    Encyclop.  Brit.  SnppL,  vol.  3, 

1824. 
Astbolepas  BOTUHDABius.    /.  E.  Otay.    Annals  of  Philosoph.  (new 

series),  vol.  10, 1825. 

Shell  conical,  depressed,  heavy  -  radii  rather  narrow,  de- 
pressed^  generally  notched  on  both  sides. 

Hob. — ^Mediterranean ;  west  coast  of  Africa ;  north-east  coast  of  Australia ; 
Low  Archipelago,  Pacific  Ocean;  west  coast  of  Mexico,  23**  N.  Attached  to 
turtles. 

It  is  impossible  to  feel  sure  which  of  the  three  species 
of  the  genus  Linnaeus  had  in  view,  when  describing  his 
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Lepm  testudinaria ;  but  as  Spengler  has  well  discrimi- 
nated the  following  species  under  the  specific  name  of 
caretta*  and  Ranzani  the  third  species  under  patula,  the 
present  name  may,  without  question,  be  retained  for  the 
following  species.  In  several  respects  this  species  is  inter- 
mediate between  C.  caretta  and  patula^  but  it  can  most 
conveniently  be  described  first. 

Creneral  Appearance. — Shell  strong,  globulo-conical,  depressed ;  oat- 
line  broadly  oval ;  surface  smooth,  generally  well  preserved,  but  when 
disintegrated,  upper  part  finely  striated ;  colour  dead  white ;  orifice 
oval  elongated,  rather  exceeding  in  length  one  third  of  the  longer  basal 
diameter  of  the  shell.  The  radii  are  rather  narrow,  and  deeply 
depressed;  they  have  their  summits  square:  their  outer  lamina,  as 
explained  under  the  genus,  on  both  sides  of  each  suture  is  in  most 
specimens  divided  into  teeth,  the  points  of  which  face  and  touch  each 
other.  These  teeth  or  notches  give  quite  a  peculiar  appearance  to  the 
shell,  and  alone  suffice  to  discriminate  this  species;  they  are  sometimes 
blunt  and  partially  obliterated,  but  it  is  rare  to  find  a  specimen  in 
which  some  few  teeth  do  not  occur  in  some  one  of  the  six  radii.  I 
have,  however,  seen  two  or  three  specimens  with  all  six  radii  perfectly 
smooth ;  in  one  of  these  the  general  shape  of  the  shell,  without  the  aid 
of  any  internal  characters,  almost  sufficed  to  show  that  it  belonged  to 
the  present  species ;  but  in  another  specimen,  which  had  unusually 
narrow  radii,  and  the  whole  surface  of  which  had  undergone  consider- 
able disintegration,  and  was  consequently  striated,  could  only  be  dis- 
tinguished from  C.  caretta  by  internal  characters.  I  have  seen  several 
specimens  having  very  irregularly  shaped  compartments,  but  generally 
the  appearance  of  the  whole  shell  is  highly  symmetrical,  like  a  star ; 
and  the  genus  was  appropriately  named  by  old  Klein,  Astrolepae,  In 
some  specimens,  in  Mr.  Cuming's  collection,  from  the  Low  Archipe- 
lago, in  the  Pacific,  taken  off  the  toe-nail  of  a  turtle,  the  shape  was 
almost  cylindrical ;  the  shell  almost  resembling  that  of  Coronula  dia- 
dema.  The  largest  specimen  which  I  have  seen  was  2*3  of  an  inch  in 
basal  diameter,  but  only  '55  in  height. 

Structure  of  Shell  and  Radii. — After  the  full  generic  description, 
the  only  point  to  which  I  need  allude  is,  that  the  radiating,  parietal 
septa,  as  well  as  the  descending  sheath,  are  much  thicker  than  in  C. 
patula,  and  that  their  basal  edges  can  be  plainly  seen  by  the  naked  eye 
to  be  dentated  with  numerous  points.  The  thickness  of  these  plates 
and  of  the  sheath  varies  considerably.  In  C.  caretta,  I  may  add,  the 
platea  are  broken  up  into  many  separate  points,  and  in  this  species 
the  descending  sheath  is  not  generally  perforated,  excepting  at  the 
sutures,  by  loop-holes  for  the  entrance  of  ribbons  of  corium.     The 


*  I  am  indebted  to  Dr.  J.  E.  Gray  for  having  guided  me  to  this  identifi- 
cation. 
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sheath  and  inner  lamina  of  the  parietea  in  C.  iettudmaria,  taken  to- 
gether, fully  equal  one  third  of  the  entire  thickness  of  the  walls. 
Flattened  cavities  or  tubes  run  up  between  the  parietal  septa  for  about 
two  thirds  of  the  height  of  the  inside  of  the  shell.  With  respect  to 
the  radii,  I  have  only  to  add,  that  the  thickness  of  the  inner  portion 
relatively  to  the  generally  notched  outer  lamina,  varies  considerably. 

Opercular  Valves  (fig.  1  b — 1  d). — ^These  closely  resemble  each  other 
in  all  three  species,  and  have  been  almost  sufficiently  described  under 
the  genus.  The  scutum  has  its  oocludent  margin  always  sinuous,  but 
to  a  variable  degree.  In  one  specimen  there  was  a  deep  little  pit  at  the 
rostral  end  for  die  rostral  depressor  muscle.  The  terga  vary  consider- 
ably in  shape,  according  as  the  basi-carinal  corner  is  more  or  less 
truncated.  The  external  furrow,  marking  the  position  of  the  rudi- 
mentary spur,  varies  much  in  distinctness,  chiefly  depending  upon  its 
nearness  to  the  carinal  margin  of  the  valve. 

Mouth  and  CirrL — ^The  kbrum  sometimes  has  ite  teeth  worn  away. 
The  second  pair  of  cirri,  relatively  to  the  others,  is  shorter  and  thicker 
than  in  the  two  following  species. 


2.  Chelonobia  caretta.     PL  14,  fig.  2. 

Lepas  CABJrrTA.    Spengler.    Skrifter,  Naturhist.  Selbskabet,  Bd.  1, 

1790,Tab.  6,(lg.  4. 
Balaihjs  CHELYTRYPETE8.    Hineh  (!)  sine  deacript.,  Annals  of  Nat. 

Hist.,  vol.  5,  p.  833. 
CoRONULA  stJLCATA.    Chenu,    lUust.  Conch.,  Tab.  1,  fig,  1. 

Shell  fflobulo-convexy  extremely  massive  and  heavy  ;  upper 
part  toom,  mb-striated :  radii  either  not  developed  or  very 
narrow :  parietes  without  cavities  extendiny  up  between  the 
interrupted^  radiatiny  septa, 

Hab. — West  coast  of  Africa ;  northern  Australia ;  oommon.  Attached  to,  and 
generally  imbedded  in,  the  carapaces  of  turtles. 

General  Appearance.  —  Shell  extremely  strong,  maaaive,  heavy, 
broadly  oval,  globulo-convex,  thoagh  sometimes  depressed ;  dirty 
white :  surface  in  the  upper  part  always  worn  and  disintegrated, 
hence  finely  striated ;  in  the  lower  part  a  little  rugged,  slightly  folded, 
and  occasionally,  in  deeply  imbedded  specimens,  much  folded  or 
ribbed.  Orifice  oval,  not  at  all  angular,  rather  exceeding  in  length 
one  third  of  the  basal  diameter  of  the  shell.  Radii  either  not  at  all 
developed,  or  very  narrow ;  but  even  in  the  former  case  the  six  lines  of 
suture  are  plain ;  and  in  the  latter  case  the  radii  lie  at  some  depth  be- 
neath the  surface  of  the  shell.  It  is  remarkable  that  the  compartments 
are  hardly  ever  arranged  symmetrically,  the  rostrum  and  carina  not 
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focing  each  other  exactly ;  and  this  holds  good  in  specimens  attached 
separately,  without  any  apparent  canse  for  this  want  of  symmetry. 
The  largest  specimen  which  I  have  seen  was  2'  1  in  hasal  diameter ; 
and  this,  which  was  a  steeply  conical  indiridnal,  was  1*1  in  height; 
and  therefore  nearly  twice  as  high  as  an  ordinary  large  specimen  of 
C  tettvdinaria. 

Structure  of  Shell  and  Radii. — ^The  descending  sheath  and  radiating 
septa  are  of  very  variable  thickness,  and  haye  their  basal  edges  finely 
dentated.  The  septa  are  not  continuons,  from  the  circumference  to  the 
sheath,  in  unbroken  plates,  but  are  irregularly  divided,  into  separate, 
often  short  portions,  and  even  occasionally  into  mere  points.  The 
aheath  differs  from  that  of  the  other  two  species  in  having  loopholes 
for  the  entrance  of  ribbons  of  corium  only  on  the  eight  lines  of  suture, 
and  not  (with  rare  exceptions)  in  the  middle  of  each  compartment : 
this  is  evidently  due  to  fewer  filaments  of  corium  being  here  sufficient 
to  supply  the  less  deep  interspaces  between  the  radiating  septa ;  for  in 
this  species  there  are  no  flattened  cavities  or  tubes  running  far  up  the 
shell.  The  inner  lamina  of  the  walls  cannot  be  here  distinguished,  for 
a  solid,  flat,  calcareous  surface  extends  from  the  circumference,  between 
the  radiating  septa,  to  the  sheath.  The  sheath,  had  it  not  been  from 
the  Ught  thrown  on  this  part  by  the  other  species,  would  have  certainly 
been  mistaken  for  the  inner  lamina  of  the  walls.  The  absence  of  the 
flattened  cavities  or  tubes  extending  up  the  parietes,  seems  to  be  the 
least  varying  character;  and  serves  to  distinguish  this  species  from 
those  worn  and  massive  specimens  of  C  testudinaria,  which  have 
narrow  and  not-notched  radii. 

In  specimens  in  which  the  radii  are  not  developed,  no  vestige  of  the 
outer  lamina  can  be  detected,  the  lateral  faces  of  the  adjoining 
compartments  being  closely  pressed  together;  but  in  specimens  in 
which  the  radii  have  been  developed  and  have  grown,  the  outer  lamina 
of  course  is  present,  and  is  extremely  thick,  with  the  growing  edge 
having  a  branched  and  mammilated  surface,  as  in  C.  testudinaria^  but 
with  the  external  surface  not  pitted  or  notched  as  in  that  species. 
The  inner  portion  of  the  radius,  whether  or  not  developed,  has  nearly 
the  same  appearance,  consisting  of  rather  thick  transverse  septa, 
branching  from  a  central  ridge,  which  is  sometimes  obscure. 

The  AUe  are  remarkably  little  prominent,  as  least  in  those  specimens 
in  which  the  radii  are  not  developed,  so  that  Spengler  seems  to  have 
thought  that  the  structure  of  the  shell  was  essentially  different  from  that 
of  BflJanus,  which  certainly  is  by  no  means  the  case.  The  edges  of  the 
alae  are  very  thick,  nearly  as  thick  as  the  inner  portion  of  the  radius. 

The  Opercular  Valves  hardly  present  any  essential  difference,  com- 
pared with  those  of  the  other  species;  but  the  ocdudent  margin  of 
the  scutum  is  apt  to  be  more  sinuous,  and  its  rostral  end  blunter  and 
squarer.  The  carinal  end  of  the  tergum  is  also  squarer  than  in  any 
common  variety  of  C.  testudinaria  ;  the  external  furrow  or  spur,  near 
the  carinal  margin,  is  very  indistinct,  and  even  sometimes  is  quite 
absent. 

Neither  the  mouth  nor  cirri  present  any  deviations  from  the  generic 
character. 
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3.  Chklonobia  patula.     PL  14,  fig.  Sa,  S6,  4. 

GoBOMULA  PATUIA.    Banzom,    Memoire  di  Storia  Natorale  (1820), 

Tab.  3,  fig.  25—28. 
AsTBOLBPAB  LJBTU.    /.  E.  Oft^  (!)    Axmals  of  Philosophy   (new 

series),  toI.  10, 1825. 
YiBKUCA  CANGBi  AxEBiCANi.    Sllis.    PhiL  Tnuis.,  vol.  50,  1758, 

PL  34,  ^.  13. 

Shell  steeply  conical,  very  smooth  and  liyht;  orifice  larye, 
generally  exceeding  half  the  basal  diameter  of  the  shell: 
radii  broad,  smooth^  only  slightly  depressed, 

Hab, — Mediterranean ;  Gambia,  West  Africa ;  Charlestown ;  Jamaica ;  Hon- 
duras; Brazil;  Australia.  Attached  to  Crustacea,  smooth  univalve  sheUs,  and 
apparently  to  ships'  bottoms. 

General  Appearance. — Shell  white,  very  smooth,  of  little  specific 
gravity,  steeply  conical,  but  not  high;  orifice  broadly  oval,  polygonal, 
very  large,  namely,  generally  exceeding  half  the  basal  diameter  of  the 
shell.  The  summits  of  the  compartments  are  usually  perfectly  pre- 
served, pointed,  and  often  a  little  recurved.  The  radii  are  rather 
broad,  very  smooth,  with  their  summits  slightly  oblique  and  arched : 
they  are  seated  only  a  little  below  the  general  level  of  the  parietes.  I 
have  seen  one  specimen  rather  more  than  one  and  a  half  inch  in  baaal 
diameter,  but  this  is  an  unusual  size ;  this  species  not  growing  to  so 
large  a  size  as  the  two  foregoing  forms. 

Structure  of  Shell  and  Radii. — The  walls  are  here  thinner  than  in 
the  two  foregoing  species ;  and  the  basal  surface  of  a  compartment 
rarely  equak  half  the  basal  diameter  of  the  internal  cavity  of  the  shell, 
measured  transversely  to  its  longer  axis.  The  radiating  septa  are  also 
much  thinner,  generally  sinuous,  and  so  finely  dentated  along  their 
basal  edges,  that  the  teeth  can  be  clearly  perceived  only  by  the  aid  of 
a  lens.  The  interspaces  between  the  septa  run  up  to  nearly  the  sum- 
mits of  the  compartments,  and  hence  the  lightness  of  the  whole  shell. 
The  inner  lamina  of  the  parietes  is  here  not  so  thick  (fig.  4),  and  is 
more  distinct  from  thte  descending  sheath  than  in  the  foregoing  species. 
The  sheath  is  thin,  like  the  radiating  septa ;  the  medial  loophole  in 
each  compartment,  for  the  entrance  of  a  filament  of  corinm,  is  much 
wider  than  in  C.  testudinaria,  for  it  is  generally  as  wide  as  the  bordering 
ptate  on  either  hand  ;  and  in  not  a  few  specimens,  the  medial  loop- 
hole is  so  wide  as  hardly  any  longer  to  deserve  being  so  called,  for  the 
descending  sheath  is  reduced  to  mere  flattened  pillars  or  legs  on  the 
sides  of  the  sutures.  Although  the  parietes  are  here  not  nearly  so  thick 
as  in  the  two  foregoing  species,  yet  as  the  radii  stand  but  little  beneath 
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the  level  of  the  parietes^  the  outer  kmina  of  the  radius  has  a  considerahle 
thickness,  and  is  sometimes  separated  from  the  inner  portion  of  the 
radius  by  an  interval,  in  the  same  manner  as  in  C.  teatudinaria ; 
and  the  growing  edges  of  the  outer  lamina  exhibit  traces  of  the  same 
mamiUated  structure  as  figured  in  that  species. 

The  Opercular  Valves  are  apt  to  be  rather  narrower  and  more  elon- 
gated than  in  the  foregoing  species,  with  the  occliident  margin  of  the 
scutum  generally,  but  not  always,  only  slightly  sinuous :  externally  the 
scutum  IS  sometimes  feebly  striated  longitudinally.  In  the  tergum 
(PI.  14,  fig.  3  6)  the  longitudinal  furrow  is  generally  plainer,  from 
being  more  distant  from  the  carina!  margin,  and  the  rudimentary  spur 
itself  is  more  prominent. 

The  mandibles  usually  have  five  narrow  teeth ;  but  I  have  seen  one 
specimen  having  only  four  teeth,  and  with  the  inferior  angle  truncated. 
The  cirri  present  no  particular  character. 


SECOND    SECTION    Olf  THE  SUB-FAMILY   OF   BALANIN^. 

[Scutum  and  tergum  {when  both  are  present)  not  overlap^ 

ping  each  other ^  or  articulated  together  ;  basis  membranous  ; 

parietes  often  deeply  folded^  with  the  outer  lamina^  towards 

the  basis,  generally  imperfect ;  each  branchia  composed  of 

two  plicated  folds ;  shell  attached  to  living  vertebrata.] 

8.  Genus — Coronula.    PI.  15,  16. 

GoBONiTLA..    Lamarck,    Annalea  du  Museum,  torn.  1  (1803). 
DiADEMA.    Scktmacher.    Essai  d'un  Nouvean  Syst.,  &c.,  1817. 
Getofibus  (sed  vos  Cobonttla).    RanzatU,    Memoire  di  Storia 

Natorale  (1820). 
Poltlepas.     /.  E.  Oray^  {Klein),     Amials  of  Philosophy,  (new 

series),  vol.  10, 1825. 

Compartments  six,  of  equal  sizes:  walls  thin,  deeply 
folded,  with  the  folds  forming  cavitiesy  open  only  on  the 
under  side  of  the  shell:  opercular  valves  much  smaller  than 
the  orifice  of  the  shell. 

DittriMum,  mundane,  imbedded  in  Cetacea. 
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This  genus  and  the  three  following,  namely,  Platylepas, 
Tubiciiiella,  and  Xenobalanus,  have  very  considerable  claims 
to  be  separated  as  a  sub-family,  as  has  been  proposed  by 
Drs.  Leach  and  Gray.  Although  in  structure  and  habits 
they  are  certainly  closely  related  together;  yet  only  few 
characters  can  be  predicated  of  all  four  in  common, — some 
characters  failing  in  one  genus  and  some  in  another.  All 
four,  however,  diflfer  from  the  foregoing  genera  in  the  oper- 
cular valves  not  being  articulated  together,  being  simply 
united  by  tough  homy  membrane ;  but  Chelonobia  makes 
some  approach  in  this  respect*  All  four  have  the  branchiae 
composed  of  a  double  fold ;  but  this  can  hardly  be  con- 
sidered a  character  of  much  weight,  as  may  be  inferred  from 
the  remarks  made  on  this  subject  at  p.  153  of  the  Intro- 
duction, where  the  diflFerences  of  these  four  genera  from  the 
other  genera  of  the  family  are  discussed  at  some  length. 
Altogether  I  have  been  led  to  conclude,  though  with  much 
hesitation,  that  these  genera  had  better  not  be  s^arated  as 
the  sub-family  of  Coronulinae. 

Our  present  genus,  Goronula,  is  closely  related  to  Platy- 
lepas,  and  likewise  to  Xenobalanus,  though  this  latter 
g^nus  is  so  very  different  in  external  aspect  that  it  might 
easily  be  mistaken  for  a  pedunculated  Cirripede.  Lamarck 
and  some  other  authors  have  placed  the  species  of  Chelo- 
nobia under  Goronula,  but  this  has  arisen,  as  explained 
under  that  genus,  from  a  misapprehension  of  their  structure ; 
the  folded  very  thin  walls  in  Goronula  having  been  compared 
with  the  radiating  septa  of  the  very  thick  walls  in  Ghelo- 
nobia.  I  may  further  add,  that  Goronula  has  been  divided 
into  two  genera  by  Kanzani,  on  palpably  insufScient 
grounds. 

General  Appearance. — ^The  three  recent  species  of  this 
genus  have  a  very  handsome  and  striking  appearance.  The 
shell  is  highly  symmetrical,  owing  to  the  six  compartments 
being  of  the  same  size  and  having  exactly  the  same  outline. 
The  general  shape  is  either  depressed  or,  as  expressed  by 
the  name,  like  a  crown.  The  walls  are  longitudinally  and 
slightly  ribbed,  owing,  as  we  shall  presently  see,  to  thdr 
wonderfully  folded  structure ;  and  the  surface  is  marked  by 
very  fine  longitudinal  striae,  crossed  by  finely  beaded  Knes 
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of  growth.  Hence  the  walls  offer  a  strong  contrast  in  ap- 
pearance with  the  six^  smooth  radii,  of  equal  breadth.  The 
symmetrically  hexagonal,  or  rounded-hexagonal  orifice  of 
the  shell  is  closed  by  a  thick,  nearly  horizontal  membrane, 
supporting,  towards  the  rostral  end,  the  small  opercular 
valves,  with  a  slit,  having  protuberant  lips,  in  the  middle, 
for  the  protrusion  of  the  cirri.  The  opercular  membrane  is 
attached  all  round,  but  a  short  distance  beneath  the  summit 
of  the  shell.  In  regard  to  size,  I  have  seen  a  specimen 
of  C.  diadema  two  inches  in  height  and  two  and  a  half  in 
diameter. 

Structure  of  the  Shell. — ^The  structure  at  first  appears 
singularly  complicated,  and  quite  unUke  that  of  any  other 
Cirripede ;  but  the  whole  results  simply  from  the  folding 
of  the  very  thin  walls,  which  in  all  essential  respects  are 
constructed  like  those  in  Balanus.  In  a  young  specimen 
of  C.  balanaris,  having  the  orifice  of  the  shell  ^ths  of  an 
inch  in  diameter,  I  found  the  upper  part  of  each  compart- 
ment only  slightly  sinuous,  not  more  so  than  is  common  in 
many  varieties  of  Balanus,  but  more  symmetrical,  for 
each  compartment  had  three  slight  furrows,  making,  for 
the  whole  shell,  eighteen  furrows.  The  ensuing  changes 
during  the  growth  of  the  shell  will  be  best  understood  by 
looking  at  the  diagrams  a,  b,  c,  in  fig.  10,  PI.  1 5,  which  are 
supposed  to  represent  the  basal  margins  of  the  walls  of  a 
single  compartment :  (a)  shows  the  simply  sinuous  wall  of 
the  young  shell.  As  the  shell  grows,  the  furrows  rapidly 
grow  deeper  and  deeper  (d),  and  wider  and  wider ;  at  the 
same  time,  the  folds  or  ridges  between  the  furrows  gradually 
become  drawn  out  at  their  ends  into  transverse  loops  {c), 
the  extremities  of  which  ultimately  become  closely  pressed 
together — the  furrows  being  thus  converted  into  cavities, 
extending  from  the  top  to  the  base  of  the  compartments. 
This  structure  in  the  maturo  shell  will  be  best  understood 
by  looking  at  the  transverse  or  horizontal  section  (PI.  16, 
fig.  7)  of  the  rostral  end  of  the  shell  of  C.  diadema,  in  which 
species  the  folding  of  the  walls  is  simpler  than  in  C.  dala- 
naris  or  C.  retina:  the  walls  (e)  aro  roprosented  by  a 
double  line  connected  by  little  cross  lines, — {h)  being  one 
of  the  transverse  loops  at  the  outer  end  of  one  of  the  folds. 
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and  {f)  one  of  the  cavities  between  the  folded  walls,  cqpen 
at  the  bottom  of  the  shell,  and  occupied  by  the  epidennis 
of  the  Whale.  The  walls  of  the  compartments,  as  here  repre- 
sented, (a  being  the  rostrum,  c  c  the  lateral  compartments, 
D  D  the  alae  of  the  carino-lateral  compartments,)  are  sepa- 
rated from  each  other  by  the  broad  radii ;  but  if  the  section 
had  been  taken  low  down  near  the  basis,  the  end  of  the  folded 
wall  of  one  compartment  would  have  been  separated  from 
that  of  the  adjoining  compartment  only  by  the  close  suture : 
this  will  be  understood  by  a  glance  at  the  entire  shell,  given 
in  fig.  3,  PI.  15.  The  rostrum  of  the  same  species,  viewed 
from  the  inside,  is  shown  at  fig.  1,  Fl.  16 ;  here  it  may  be 
observed,  that  the  basal  margin  [e  e'  ef')  of  the  folded  wall  is 
extremely  oblique,  the  outer  portion  having  extended  down- 
wards much  more  than  the  inner  portion  :  this  obliquity  is 
more  clearly  shown  in  the  lateral  view  (fig.  2)  of  a  lateral 
compartment,  for  this  figure  will  equally  well  serve  for  a 
lateral  view  of  the  rostrum  (fig.  1),  if  the  sia  (i/)  be  supposed 
to  be  removed.  The  section  of  the  rostrum  in  fig.  7,  (a), 
will  now  be  intelligible  in  relation  to  the  view  of  the  rostrum 
given  in  fig.  1 ,  if  it  be  borne  in  mind  that  the  section 
has  been  taken  high  up,  near  the  letters  a,  b,  c"  in 
fig.  1. 

As  above  stated,  the  folds  or  ridges  in  the  young 
shell  become  more  and  more  transversely  drawn  out  at 
their  ends  into  the  transverse  loops,  till  the  latter  join 
and  touch  each  other.  In  C.  balanaris  the  lines  of  junction 
are  simple,  though  very  close;  in  the  other  species,  the 
ends  of  the  transverse  loops,  where  touching,  are  finely  and 
elegantly  toothed,  and  thus  locked  together.  These  teeth 
appear  single  when  the  shell  is  viewed  either  externally  or 
internally,  but  when  the  walls  along  the  lines  of  junction 
are  forced  apart,  they  are  seen  really  to  consist  of  transverse 
rows  of  minute  teeth.  These  teeth  are  less  distinct, 
forming  only  sinuous  ridges  in  C.  barbara  (fig.  6,  PI.  15) ;  in 
all  cases  the  teeth  are  formed  by  the  modification  of  the 
very  minute  beads,  which  ornament  the  lines  of  growth 
on  the  external  surface  of  the  shell.  In  the  rostrum  of 
C.  diadema,  as  seen  internally  (fig.  1,  PI.  16),  the  serrated  and 
closely-fitting  lines  of  junction  (/)  between  the  ends  of  the 
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transverse  loops  of  the  folded  walls  are  plainly  shown.  It 
is  the  more  or  less  rounded  surfaces  of  the  transverse  loops 
which  give  to  the  external  surface  of  the  parietes  its  longi- 
tudinally ribbed  structure:  the  ribs  are  plainest  in  C. 
diadema,  fig.  3,  PI.  15.  The  shell,  in  fact,  as  seen  externally, 
consists  of  but  an  extremely  small  portion  of  the  external 
surface  of  the  whole  length  of  wall,  being  exclusively  formed 
of  the  transversely  looped  ends  of  the  radiating  folds, 
together  with  the  radii.  Owing  to  the  ends  of  the  trans- 
verse loops  being  so  closely  pressed  together,  the  furrows 
are  practically  converted  (as  already  remarked)  into  cavities, 
open  only  on  the  under  side  of  the  shell,  and  extending  from 
the  oblique  bases  of  the  compartments  up  to  their  apices ; 
and  these  are  invariably  filled  by  the  black  epidermis  of  the 
Whale.  Owing  to  this  circumstance,  the  skin  of  the  Whale 
has  been  mistaken  by  some  authors  for  parts  of  the  Cirri- 
pede !  In  C.  diadema,  in  which  the  summit  of  the  shell 
is  often  a  little  disintegrated,  the  whale's  skin  is  often  there 
exposed,  forming  three  black  spots  at  the  top  of  each  com- 
partment. It  should  always  be  remembered  that  these 
flattened  and  deep  cavities  are  furrows,  which  homologically 
ought  to  be  open  in  longitudinal  lines  along  the  external 
surface  of  the  shell,  from  the  top  to  the  bottom. 

As  the  shell  increases  in  diameter,  each  of  the  original 
eighteen  transverse  loops,  forming  the  exterior  surface  of 
the  shell,  increases  in  breadth ;  and  they  woidd  have  had  to 
increase  extremely,  had  not  some  of  the  transverse  loops 
become,  during  growth,  divided  into  two  or  three  new  trans- 
verse loops,  in  a  manner  strictly  analogous  with  the  first 
formation  of  the  eighteen  folds  in  the  young  shell.  In 
PL  15,  fig.  7,  8,  9,  we  see  how  one  of  the  circumferential 
transverse  loops,  by  the  formation  of  a  medial  furrow,  or 
rather  bay,  becomes  developed  into  two  transverse  loops ; 
and  it  is  rather  important  to  observe  that  three  new  loops 
might  equally  well  have  been  contemporaneously  formed.  By 
the  repeated  formation  of  new  circumferential  loops  and  the 
consequent  formation  of  new  folds,  the  wall  of  the  shell,  when 
old, especially  \uC.bala7iaris,hecomes  folded  in  a  wonderfully 
complicated  manner,  as  may  be  seen  in  PI.  1 5,  fig.  5,  which 
is  an  exact  tracing  of  the  extreme  basal  edge  of  the  wall  of 
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a  shell  of  C.  balanaris ;  to  perceive  the  full  amount  of  com* 
plication,  it  is  advisable  to  trace  the  wall  of  any  one  of  the 
compartments,  from  one  suture  {s)  to  another.  In  this 
figure  the  sutures  are  purposely  drawn  a  little  open.  It 
may  be  seen  that  the  new  transverse  loops,  and  conse- 
quently the  new  folds  of  the  walls,  have  been,  in  this  species, 
mostly  formed  in  symmetrical  order,  on  both  sides  of  the 
six  sutures ;  this  results  from  the  transverse  loops  on  the 
sutures  almost  always  giving  rise  contemporaneously  to 
three  new  transverse  loops.  In  C.  diadema  the  transverse 
loops  on  the  sutures  usually  divide  into  only  two  new  loops, 
one  on  the  rostral  side  and  one  still  remaining  at  the 
suture ;  hence  the  folding  of  the  walls  in  this  species  is 
much  less  symmetrical.  The  number,  however,  of  the 
transverse  loops  and  the  exact  pattern  of  the  folding  is 
variable  in  aU  four  species  of  the  genus.  I  may  further 
add,  to  show  the  complication  of  the  folds,  that  in  a  shell  of 
C.  balanaris,  having  a  basal  diameter  of  two  inches,  and 
which  had  the  walls  as  little  folded  as  ever  they  are,  yet 
I  found,  by  careful  measurement,  that  the  entire  basal 
edge  of  the  wall,  if  stretched  straight,  would  have  extended 
for  a  length  of  fifty-two  inches !  Therefore,  if  the  wall  had 
not  been  folded,  but  had  been  simply  circular,  as  in  ordinary 
cirripedes,  the  basal  diameter  of  the  specimen  would  have 
been  between  sixteen  and  seventeen  inches ! 

The  central  membranous  basis  is  flat,  but  the  bottom  of 
the  folded  walls  of  the  shell  is  concave,  which  is  caused  by 
the  outer  ends  of  the  folded  walls  having  grown  at  a  greater 
rate  than  the  inner  ends.  The  concavity  is  deep  in  C. 
diadema ;  in  C.  balanaris  it  is  much  less  so,  and  here  the 
inner  hood-like  ends  of  the  folded  walls  are  rather  abruptly, 
but  in  a  variable  degree,  produced  downwards,  generally 
even  slightly  beneath  the  level  of  the  circumference  of  the 
shell;  this  fact  is  of  interest  in  relation  to  the  peculiar, 
depending,  spur-like  processes  in  the  genus  Flatylepas.  A 
lateral  view  of  a  compartment  in  both  these  species,  is  given 
in  PL  1 6,  figs.  2  and  8 ;  and  by  supposing  in  each  case 
a  compartment  to  stand  opposite,  at  a  distance  which  may 
be  judged  of  from  fig.  5,  the  vertical  sectional  outline 
of   the    whole   shell   will  be   understood:   in  fig.  8    of 
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C.  balanaris,  however,  the  inner  hood-like  ends  of  the 
folded  walls  are  not  produced  so  much  downwards  as  is 
usual. 

In  the  same  manner,  as  the  outside  of  the  shell  consists 
of  the  transversely  expanded  ends  of  the  folded  walls, 
pressed  closely  together,  so  the  cavity  in  which  the  animal's 
body  is  lodged,  is  formed  by  the  inner  and  less  closely  joined 
ends  of  the  folds,  lined  by  the  thick  sheath  (a,  fig.  1  and  7, 
PL  16),  which  latter  extends  down  very  near  to  the  basal 
membrane.  The  cavity  for  the  body,  is  small  compared  to 
the  whole  shell;  in  C.  diadema  it  is  deeply  cup*formed, 
with  a  small,  flat,  membranous  bottom  or  basis ;  in  C.  bala- 
naris  it  is  wider  and  shallower,  with  a  broader  bottom,  and 
with  the  upper  edges  of  the  walls  more  inflected.  In  both 
species,  the  thick  membrane  connecting  the  opercular  valves 
to  the  shell,  is  attached  all  round  near  the  summit  of  the 
sheath.  The  uppermost  portion  of  the  sheath  is  not  marked 
by  concentric  lines,  as  in  most  of  the  Balanidas,  owing  to 
the  opercular  membrane  not  being,  as  we  shall  presently 
see,  regularly  moulted.  A  portion  of  a  single  wall,  when 
closely  examined,  is  found  to  be  formed  of  an  outer  and 
inner  lamina,  united  by  longitudinal  septa,  and  is  thus  per- 
meated by  minute,  square,  longitudinal  pores, — exactly  as 
in  the  normal  structure  of  Balanus.  The  walls  are  extremely 
thin,  and  are  striated  longitudinally,  owing  to  the  slight  pro- 
jection, on  both  the  inner  and  outer  surfaces,  of  the  longi- 
tudinal septa;  they  are  thicker  in  the  part  forming  the 
external  transverse  loops,  being  here,  in  C.  bcdanaria^  as  much 
as  Ts^ths  of  an  inch  in  thickness ;  but  when  forming  one 
side  of  the  spoke-like  folds,  the  thickness  is  only  i^ths  of  an 
inch.  The  inner  lamina  is  thicker,  contrary  to  what  is 
usual,  than  the  outer  lamina;  the  sharp  tips  of  the  longitu- 
dinal  septa  project  a  little  beyond  either  lamina,  giving  to 
the  basd  edge  of  the  wall  a  serrated  outline.  It  is  singular 
that  the  thin  outer  lamina  is  first  formed  as  a  rim  or  ledge 
on  each  side  of  the  longitudinal  septa ;  these  ledges  being 
not  closely  united  for  some  little  space  up  the  wall,  as  is 
represented  in  the  enlarged  drawing  of  a  bit  of  the  basal 
wall  of  C.  diadema^  PI.  16,  fig.  6.  The  open  clefts  thus 
left  are,  of  course,  covered  by  the  so-called  epidermis,  for 
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otherwise  the  included  threads  of  coriuiD  would  have  been 
exposed.     Each  fresh  period  of  growth,  in  the  case  of  C. 
diadenia  (fig.  6)  and  regin(By  and  to  a  certain  extent  in 
C.  bal(Bnari8y  is  marked  by  little  knobs  on  the  longitudinal, 
slightly  prominent,  septa,  and  this  prefigures  an  analogous 
strongly  marked  structure  in  Tubicinella.     A  fine  thread  of 
coriuni  runs  up  each  pore  to  the  summit  of  the  compartment ; 
for  these  pores  are  not,  as  in  Balanus,  cut  off  by  transverse 
calcareous  septa,  or  have  their  upper  ends  solidly  filled  up 
with  shelly  matter.   As,  however,  the  summit  of  the  shell  in 
Coronula  is  sometimes  disintegrated,  the  threads  of  conum 
within  the  pores  would  have  been  exposed,  had  not  each  thread 
formed  for  itself,  as  I  suppose,  a  transverse  membranous  sep- 
tum near  the  summit  of  the  shell ;  at  least  this  is  the  case 
with  the  larger  pores  of  the  radii.    The  walls,  where  closely 
pressed  together  in  the  spoke-like  folds,  are  disunited  at  the 
extreme  base,  but  above  this  they  are  firmly  calcified  together. 
A  ribbon  of  corium  runs  along  the  basal  edge  of  each  spoke, 
and  sends  threads  of  corium  up  the  parietal  pores  on  each  side, 
and  its  upper  edge  serves  to  deposit  calcareous  matter  (homo- 
logous with  the  layers  of  the  sheath)  and  thus  to  unite  the  two 
walls  firmly  together.  In  (7.  diadema,  the  walls  of  the  terminal 
transverse  loops  are  simply  calcified  together  like  the  spoke- 
like portions ;  but  in  C.  balanaris  the  opposite  sides  of  the 
loops  are  united  by  septa  (see  the  transverse  section  in 
PI.  15,  fig.  2  a),  making  from  five  to  -eleven  longitudinal 
tubes  within  each  transverse  loop ;  these  tubes  being  larger 
than  the  parietal  pores.     When  a  piece  of  the  shell  is  dis- 
solved in  acid,  no  tubuli  can  be  discovered,  which  may  be 
accounted  for  by  the  thinness  of  the  walls ;  nor  are  there 
any  spines  on  any  of  the  external  membranes.   The  number 
of  the  pores,  in  the  parietes  of  a  moderately-sized  specimen 
of  C.  baluenaris,  I  calculated  was  at  3400,  each  occupied  by 
a  thread  of  corium  springing  from  the  eighteen  branched 
ribbons,  diverging  from  the  corium,  surrounding  the  base 
of  the  sack.     To  this  number  must  be  added  between  800 
and  400  larger  threads  of  corium  running  up  the  tubes  in 
the  transverse  loops;  and  no  less  than  about  2300  fringes  and 
threads  occupying  the  pores  in  the  six  radii:  thus  we  see  that 
the  dermal  system  in  Coronula  is  wonderfully  complicated. 
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BadiL — ^The  radii  are  very  wide  in  C.  diadema.  In  all 
the  species  their  summits  are  square  or  parallel  to  the  basis. 
Their  internal  structure  is  remarkable :  as  the  walls  in  this 
genus  are  extremely  thin,  so  are  the  proper  radii,  for  in  fact 
they  consist  in  this  and  all  cases,  as  we  know,  of  one  margin 
of  the  wall  modified  by  its  lateral  growth  against  the  opposed 
compartment.  But  as  the  radii  in  Coronula  are  not  plicated, 
like  the  walls,  the  shell  would  have  been  excessively  weak 
along  the  six  lines  of  suture,  had  not  the  radii  been 
strengthened  by  numerous  sinuous  plates,  springing  from 
the  inner  lamina  of  the  proper  radius,  and  running  down- 
wards, attached  to  the  folded  wall  of  the  compartment  to 
which  the  radius  belongs,  and  with  their  free  edges  pressed 
against  the  folded  wall  of  the  opposed  compartment.  These 
plates  give  out  short  transverse  denticuli,  making  altogether 
a  beautiful  structure,  as  is  best  seen  in  PI.  16,  fig.  8,  but 
also  in  fig.  2  and  4,  and  d  in  fig.  1.  In  the  section,  fig.  7, 
the  proper  radius  {d)  is  seen  to  be  continuous  with  the  wall 
{e),  and  to  be  very  thin,  in  fact  forming  but  a  small  portion 
of  the  compound  radius :  it  is  formed  of  an  outer  and  inner 
approximate  lamina,  separated  by  septa,  which  are  nearly 
horizontal,  and  which  consequently  cannot  be  shown  in 
the  transverse  section  fig.  7.  The  outer  lamina  of  the 
radius  is  imperfect,  or  does  not  reach  quite  to  the  suture, 
leaving  the  septa  a  little  exposed  (imperfectly  shown  in 
PI.  16,  fig.  3),  exactly  as  is  the  case  with  the  outer  lamina  of 
the  parietes,  at  the  basal  margin  of  the  shell.  In  all  common 
Balanidse,  a  ribbon  of  corium  runs  up  each  of  the  six  sutures, 
and  sends  in  fine  threads  between  the  septa  of  the  radii, 
but  here  a  thread  of  corium  runs  up  a  minute,  cylindrical 
pore,  situated  on  the  line  of  junction  between  the  radius  and 
the  wall  whence  it  arises ;  and  from  this  longitudinal  thread 
the  finer  threads  spring  which  pass  between  the  horizontal 
septa  of  the  proper  radius :  this  cylindrical  pore  is  rather 
large  in  C.  balanaris^  but  excessively  small  in  G.  diadema 
(see  a  black  dot  ((f)  in  section  7),  and  is  solidly  filled  up  in 
the  upper  part  of  the  shell.  The  plates  (fig.  8)  which 
run  down  from  the  inner  lamina  of  the  proper  radius,  and 
form  the  greater  part  of  its  thickness,  are  occupied  by 
fringes  of  corium,  extending  up  from  a  ribbon  of  corium. 
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running  along  each  suture,  like  those  which  run  along  the 
bases  of  the  spoke^like  folded  walls.  This  difference  in  the 
origin  of  the  ribbons  of  corium,  occupying  the  interspaces 
between  the  plates  and  the  pores  in  the  proper  radii,  shows 
the  essential  difference  between  the  latter  and  the  thick  inner 
portions  of  the  compound  radii.  In  C.  balanaris  (fig.  3),  the 
compound  radius  extends  from  the  outside  of  the  shell  to  the 
sheath  and  to  near  the  basal  edges  of  the  folded  walls :  in  C. 
diadema  (fig.  2),  it  does  not  extend  so  far  inwards  and  down- 
wards ;  and  in  C.  reyina  (fig.  4),  even  still  less  so.  It  ensues 
from  this  circumstance  that  when,  in  these  two  latter  species, 
a  transverse  section  is  made  across  the  middle  of  the  shell,  a 
lai^  chamber  {v,  fig.  7),  occupied  by  the  ovaria,  is  found  an 
each  line  of  suture  («»),  separating  the  radii  (d)  and  ate  {a). 

The  Alain  C.  diadema  (section,  PL  16,  fig.  7,  a")  and  C. 
reffinip,  are  of  remarkable  thickness,  nearly  equal  to  that  of 
the  radii,  and  in  C.  dalanarii^  of  considerable  thickness ; 
this  is  evidently  to  give  strength  to  the  shell,  which  is 
weakest  along  the  lines  of  suture,  notwithstanding  that  the 
radii  have  been  specially  thickened.  The  edge  of  each  ala 
presents  a  miniature  resemblance  of  the  edge  of  the  radius, 
namely,  a  central  ridge  sending  off  on  both  sides  sinuous 
plates,  themselves  denticulated.  In  C.  balanarisy  the  da 
rests  almost  entirely  on  the  inner  surface  of  the  comnound 
radius ;  but  in  the  other  two  species,  in  which,  as  already 
stated,  the  radii  and  ake  are  separated  by  chambers,  the  ala 
rests  on  a  plate  {cf'  in  fig.  1 ,  4,  and  7),  which  extends  from 
the  top  of  the  radius  to  the  bottom  of  the  sheath,  narrowing 
downwards  {c\  fig.  1),  and  is  a  specially  developed  portion 
of  the  sheath  for  the  radius  to  rest  on.  In  C,  diadema  and 
regiiuBi  the  sides  of  the  folded  walls,  at  the  ends  of  the 
chambers  (r,  in  section,  fig.  7),  are  strengthened  by  the 
deposition  of  layers  of  shell  in  connexion  with  the  sheath. 
The  sheath  extends  close  down  to  the  basal  membrane 
in  C.  6alanari8y  and  does  not  project  freely :  in  the  other 
two  species  it  depends  freely,  but  does  not  run  quite  so  low 
down.  I  have  only  further  to  remark,  that  the  sutures, 
though  very  strongly  united,  are  not  calcified  together ;  for 
they  easily  separate  after  the  action  of  caustic  potash. 

The  Basis  (PI.  28,  fig.  I  a — 1  c)  is  membranous  and  is 


0ENV8   CORONULA.  407 

formed  of  concentric  slips :  each  slip  has  eighteen  angles^ 
corresponding  with  the  open  ends  (see  PI.  16,  fig.  5)  of 
the  eighteen  folds  of  wall.  A  ray  of  membrane  runs  under 
each  of  these  folds,  being  prolonged  from  the  basal  mem- 
brane ;  but  these  rays  can  hardly  properly  be  called  parts 
of  the  basal  membrane,  for  they  split  at  each  period  of 
growth  along  the  middle,  and  the  two  halves  are  drawn  from 
under  the  basal  edges  of  the  waUs,  and  thus  come  to  invest 
their  outer  surfaces.  The  basal  membrane,  and  the  whole 
oementing  apparatus,  which  is  much  simpler  than  in  Balanus, 
has  been  fuUy  described  (p.  135)  in  the  Introduction. 

Opercular  Valves. — In  the  sessile  cirripedes  hitherto  ex- 
amined, the  four  opercular  valves  are  inclined  towards  each 
other,  and  nearly  fill  up  the  orifice  of  the  shell,  being  united 
to  the  walls  by  a  more  or  less  narrow  circular  border  of  mem- 
brane ;  this  membrane  being  attached  rather  low  down  to  the 
sheath.  In  Coronula  the  opercular  membrane  is  stretched  like 
the  skin  of  a  drum,  almost  horizontally  across  the  top  of  the 
shell ;  it  is,  however,  generally  attached  to  the  sheath  rather 
lower  down  at  the  carinal  than  at  the  rostral  end :  hence  the 
animal's  body,  as  remarked  by  Burmeister,  is  attached  al- 
most horizontally;  but  this  we  shall  see^  under  Xenobalanus 
and  TubicineUa,  cannot  be  considered  a  character  of  much 
importance.  The  valves  are  quite  small  compared  with  the 
opercular  membrane^  and  certainly  are  of  little  functional 
importance.  The  scuta  in  C.  dalanaris  and  diadema  (PI.  1 5, 
fig.  3  d)  are  sub-triangular ;  but  the  under  or  growing  sur- 
face is  elongated  and  arched.  These  valves  stand  almost 
at  the  rostral  end  of  the  orifice,  instead  of  on  each  side  of  it. 
In  C  dalanaris  the  terga  are  small,  with  the  under  surface 
oval :  in  C.  diadema  they  are  either  quite  aborted,  or  are  repre- 
sented by  a  barely  visible  plate  of  sheU,  parallel  and  close  to 
the  tergal  margin  of  the  scutum.  The  aperture  leading  into 
the  sack  is  formed  by  a  nearly  medial  slit  of  considerable 
length,  furnished  with  irregularly  protuberant,  inwardly  in- 
clined lips.  These  lips  are  formed  by  the  development  of 
an  inner  fold  or  crest  of  membrane,  which  can  be  just 
detected  in  most  Cirripedes :  the  lips  include  a  double  fold 
of  oorium,  and  are  covered  by  a  delicate  tunic,  continuous 
with  that  lining  the  sack,  and  homologically  continuous 
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with  the  opercular  membrane.  The  opercular  membrane  is 
very  thick,  tough,  and  yellowish;  it  is,  in  parts,  finely  plicated 
in  lines  radiating  from  the  apices  of  the  valves:  these  plicae 
consist  of  membrane  in  an  altered  condition,  being  harder, 
more  horny,  and  of  a  browner  yellow ;  the  plicae  are  large  at 
the  rostral  end  of  the  scuta,  and  projecting  beyond  these 
valves,  they  afford  attachment  to  the  rostral  depressor  mus- 
cles. Rims  of  similarly  modified  membrane  (PL  1 5,  fig.i2  6) 
connect  the  scuta  and  terga  together.  The  rims  and  plicae  are 
occasionally  moulted  together  with  the  opercular  membrane. 
In  almost  all  hitherto  described  Balanidae,  a  new  oper- 
cular membrane  is  formed  at  each  period  of  exuviation, 
and  as  soon  as  formed,  the  old  one  is  generally  moulted, 
together  with  the  other  membranes  of  the  body:  the 
case  is  very  difierent  in  Coronula,  in  which  it  is  evident, 
from  the  lines  of  growth  on  the  valves  and  sheath,  that 
a  new  membrane  is  formed  only  at  rather  long  intervals, 
and  that  it  is  formed  in  some  degree  extensible,  so  as 
to  allow  of  some  growth  in  the  shell.  Two  or  even  three  of 
these  membranes  are  retained  at  the  same  time,  one  over 
the  other ;  and  thus,  by  their  joint  thickness,  they  afford 
protection  to  the  included  animal's  body,  and  compensate 
for  the  sniallness  of  the  opercular  valves.  In  a  large  specimen 
of  C.  balanaris,  two  inches  in  diameter,  there  had  been 
formed,  since  its  existence  as  a  very  young  shell,  not  more 
than  eight  opercular  membranes,  whereas  the  other  mem> 
branes  must  have  been  moulted  within  this  same  period  at 
least  thirty  times.  In  a  young  specimen  of  this  species, 
having  the  orifice  of  the  shell  only  two  tenths  of  an  inch  in 
diameter,  I  found  the  opercular  membrane,  as  usual,  double. 
This  membrane  is  not  furnished  with  spines,  nor  is  it  pene- 
trated by  tubuli  as  in  most  other  genera.  The  tissue  left 
after  the  opercular  valves  have  been  dissolved  in  acid,  pre* 
sents  no  tubuli,  or  any  other  recognisable  character,  and  is 
not  divided  (as  is  usual)  into  layers. 

Muscles  of  the  Sack. — ^I'hese  muscles  differ  considerably 
from  those  of  other  sessile  cirripedes  hitherto  described. 
There  are  the  usual  five  (or  properly  six,  the  two  tei^al 
muscles  being  here,  as  elsewhere,  confluent)  bundles  of 
fasciae ;  but  they  hardly  can  be  called  bundles,  they  are  so 
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much  spread  out  and  thin.  In  C.  balanaris,  each  rostral 
muscle  consists,  in  different  specimens,  of  from  three  to  five 
principal  fasciae ;  these,  at  their  upper  ends,  are  attached  to 
the  cartilaginous  plicae  at  the  rostral  extremities  of  the  scuta ; 
at  their  lower  ends,  they  do  not  reach  (as  in  all  the  previous 
genera)  to  the  basal  membrane,  but  after  converging,  they 
diverge  again  into  a  little  fan  of  fibres,  which  are  firmly 
attached  to  the  corium  low  down  on  the  sides  of  the  sack. 
The  lateral  depressores  of  the  scuta  consist  each  of  about 
three  fasciae,  and  they  terminate  downwards  like  the  rostral 
muscles.  The  tergal  depressores  are  spread  out  into  a  thin 
sheet ;  upwards  they  reach  to  the  basal  edges  of  the  lips  of 
the  sack-aperture,  and  downwards  they  curve  a  little  towards 
the  rostral  and  opposite  end  of  the  shell,  and  extend  nearly 
to  the  basal  membrane.  These  tergal  muscles  include  two 
fasciae,  larger  than  the  others,  which  extend  rather  further, 
both  upwards  and  downwards,  than  the  other  fasciae. 
But  the  most  novel  character  in  these  several  muscles  is  that 
in  their  lower  portions  they  do  not  exhibit  transverse  striae, 
thus  showing  a  tendency  to  become  involuntary  as  in 
pedimculated  cirripedes.  This  circumstance,  and  their 
feebleness,  is  easily  accounted  for  by  the  thick  unyielding 
nature  of  the  opercular  membrane,  and  the  feebly  deve- 
loped character  of  the  opercular  valves.  In  C.  diadema,  the 
tergal  muscles  are  much  spread  out,  having,  as  in  C.  bala- 
naris, a  larger  fascia  on  each  side ;  but  the  lateral  depressores 
of  the  scuta  form  a  well  defined  nearly  cylindrical  bundle ; 
the  rostral  pair  are  extremely  weak  and  spread  out:  I 
could  perceive  only  feeble  transverse  striae  on  some  of 
these  muscles,  and  on  others  there  was  not  the  least  trace  of 
striae.  I  may  add  that  the  adductor  scutorum  muscle  is 
well  developed,  as  are  the  eight  pairs  of  muscles  which 
unite  the  animal's  body  to  the  under  surfaces  of  the  scuta. 
The  action  of  the  adductor  scutorum  serves  to  close  the 
sack-aperture,  but  towards  the  carinal  end  necessarily  with 
very  small  force;  protection  in  this  part  can  only  be 
afforded  by  the  protuberant,  valvular  lips,  and  by  the 
dorsal  surfaces  of  the  inwardly  curled  cirri,  with  their  tufts 
of  bristles. 

Mouth. — ^The  mouth  (PI.  26,  figs.  3,  4)  is  much  elongated 
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transversely^  and  does  not  differ  essentially  from  that  of  most 
other  Balanidae.  The  labrum  is  notched  and  not  in  the 
least  bullate,  though  in  C7.  diadema  there  is  a  slight  promi- 
nence outside  close  beneath  the  notch.  The  palpi  are  of 
large  size,  with  their  bristly  apices  touching  each  other.  The 
mandibles  are  very  strong,  with  from  four  to  five  main  teeth, 
which  are  remarkable  by  presenting  only  rudiments  of 
being  laterally  double ;  but  between  the  second  and  third, 
and  between  the  third  and  fourth  main  teeth,  there  is  a  small 
intermediate  tooth, — these  I  have  not  met  with  in  any  sessile 
cirripede  hitherto  described.  The  maxillae  are  small,  with 
the  two  upper  spines  remarkably  strong.  The  outer  max- 
illsB  are  on  their  inner  faces  bilobed.  Between  these  oi^ns 
there  is  a  minute  projection,  or  mentum,  flattened  in  the 
longitudinal  axis  of  the  body ;  I  have  not  noticed  this  in 
any  previous  Cirripede. 

The  Cirri  are  short  and  extremely  much  flattened :  the 
three  anterior  pairs  have  their  rami  unequal  in  length  by 
two  or  three  segments ;  the  posterior  edges  of  their  pedicels 
are  fringed  by  tufts  of  extremely  fine  hairs.  The  pedicel 
of  the  first  cirrus  is  very  broad ;  its  rami  are  short,  with 
the  segments  very  broad.  The  rami  of  the  second  and 
third  cirri  are  short,  with  the  segments  protuberant  in 
front  and  thickly  clothed  with  spines ;  the  terminal  seg- 
ments have  some  short,  thick,  claw-like  spines.  The  thres 
posterior  pairs  have  protuberant  segments,  each  supporting 
three  or^bur  pairs  of  short,  strong,  main  spines,  with  a 
small  intermediate  tuft :  the  dorsal  tuft  is  small. 

The  prosoma  is  of  large  size.  The  stomach  is  large, 
without  cssca,  but  with  some  internal  longitudinal  plaits 
(in  C.  balanaris  at  least),  showing  a  tendency  to  the 
formation  of  caeca.  In  the  stomach  of  C,  baianaris  I  found 
a  considerable  quantity  of  a  conferva,  too  much,  I  think,  to 
have  got  in  accidentally. 

Generative  ityatem. — The  vesiculae  seminales  are  large; 
and  at  their  broad  blunt  ends,  in  C.  balienaris,  four  separate 
vasa  deferentia  enter,  of  which  fact  I  have  seen  no  other 
instance.  The  ovarian  tubes  do  not  extend  up  the  sides  of 
the  sack,  but  lie  at  the  bottom,  over  the  basal  membrane ; 
in  C.  balimaris  they  send  six  short  ray-like  probngations 
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into  the  six  sutures ;  in  C.  diadema  they  send  similar  pro- 
longations into  the  sutures,  and  fill  up,  as  I  believe,  the  six 
chambers  (PL  16,  fig.  7>  v)  lying  between  the  radii  and  alae : 
I  have  examined  only  one  specimen  of  C.  diadema  in  spirits, 
and  this  had  the  ovarian  tubes  in  an  early  state  of  develop- 
ment, when  they  can  with  difficulty  be  distinguished  firom 
the  pulpy  corium ;  the  orange-coloured  masses,  however, 
which  filled  the  six  cavities,  resembled  the  layer  which  cer- 
tainly consisted  of  undeveloped  ovarian  tubes  and  csoci^ 
lying  over  the  basal  membrane.  The  ova  are  wonderfully 
numerous;  their  length  is  ^ths  of  an  inch.  The  larvae 
have  been  noticed  in  the  anatomical  introduction. 

Branchia. — These  are  immensely  developed,  covering 
almost  four  fifths  of  the  area  of  each  side  of  the  sack. 
Each  consists  of  two  nearly  equal  folds,  attached  verti- 
cally to  the  carinal  end  of  the  sack,  and  transversely  across 
the  upper  end  extending  to  the  animal's  body.  The  outline 
of  the  free  part  is  rounded.  Both  folds  of  both  branchise 
are  deeply  plicated  on  both  sides ;  hence  the  superficies  of 
the  whole  is  very  great.  We  shall  find  that  this  structure 
is  common  to  the  three  following  allied  genera,  but  with 
these  exceptions,  I  have  observed  double  branchiae  only  in 
one  species  of  one  other  genus,  namely,  in  Chthamalus 
dentahis. 

Attachment. — ^The  shells  adhere  with  remarkable  strength 
to  the  whale's  skin.  Having,  until  recently,  examined 
only  separated  specimens,  and  observing  portions  of  the 
whale's  skin  adhering  to  the  outside,  and  solidly  filling  up  the 
cavities  on  the  under  side,  I  did  not  doubt  that  the  shell 
had  the  power  of  forming,  by  its  own  action,  a  deep  cavity 
in  the  skin  of  the  whale.  Inspection  of  the  basal  outline  of 
the  walls  of  the  shell  (PI.  16,  fig.  6)  of  C.  dalanaris,  will 
show  how  singularly  unfitted  its  structure  is  for  any  bur- 
rowing process ;  and  I  was  led  tx>  speculate  on  the  possi- 
bility of  the  pupa  being  able  to  bury  itself  deeply  in  the 
skin,  but  rejected  this  view  as  opposed  to  what  is  known 
of  the  habits  and  structure  of  the  pupae  of  other  Cirripedes. 
Having  now  examined  several  specimens  of  C.  diadema 
adhering,  in  a  group,  to  a  large  piece  of  skin,  in  Mr. 
Stutchbury's   collection,  it  has  become  evident  that  the 
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attachment  is  as  much  owing  to  the  upward  growth  of  the 
whale's  skin,  as  to  the  downward  growth  of  the  Coronula. 
In  PL  1 5,  fig.  4,  a  vertical  section  is  given  of  the  whale's 
skin,  taken  through  the  place  whence  a  shell  of  C.  diadema 
has  been  removed ;  consequently  we  here  see  nothing  but 
the  whale's  skin :  the  upper  black  layer  is  the  dark  horn- 
coloured  epidermis,  forming  the  general  surface  of  the 
whale's  body,  and  resting  on  an  orange-coloured  fibrous 
layer,  which  is  lightly  shaded  in  the  drawing.  The  two 
horns  in  the  section  are  two  of  the  eighteen  projections, 
formed  entirely  of  the  dark  epidermic  layer,  which  fill  up 
the  eighteen  flattened  cavities  produced  by  the  folding  of 
the  walls.  Outside  the  horns  we  see  the  section  of  a  circular 
furrow,  in  which  the  circumferential  margin  of  the  shell  was 
lodged ;  and  between  the  horns,  there  is  the  central  hollow, 
within  which,  when  lined  with  shell,  the  cirripede's  body 
was  included.  The  circular  furrow  is  formed  in  main  part 
by  the  epidermic  layer  being  thinner  there  than  on  either 
side,  and  partly  by  the  orange-coloured,  underlying  fibrous 
layer  curving  a  little  downwards,  from  having  apparently 
yielded  to  the  pressure  of  the  circumferential  margin  of  the 
shell.  With  respect  to  the  cause  of  the  thinness  of  the  epi- 
dermis under  the  circular  furrow,  I  do  not  know  how  much 
to  attribute  to  mere  mechanical  compression  or  stretching, 
and  how  much  to  the  pressure  of  the  shell,  having  checked* 
its  formation.  In  the  case  of  very  young  and  small  shells, 
it  is  hardly  possible  that  their  pressure  can  have  in  any  way 
influenced  the  formation  of  new  epidermic  layers  under  the 
thick  old  layers ;  and  we  must  believe,  at  least  in  these  cases, 
that  the  whole  effect  is  mechanical,  the  sharp  basal  edges  of 
the  shell  having  indented  the  epidermis;  but  this  is  not  more 
surprising  than  that  the  radicle  of  a  plant  should  penetrate 
hard  ground.  Whether  the  indented  epidermis  in  the  circular 
furrow  becomes  ruptured,  I  am  not  sure ;  ragged  layers  may 
commonly  be  observed  outside  the  shell,  but  it  is  verypossible 
that  these  may  be  the  ends  of  layers  of  epidermis  which  have 
been  preserved  by  the  covering  of  the  shell,  whereas,  on  the 

*  Eormerly  I  was  inclined  to  believe,  as  stated  in  my  former  volume  on  the 
Lepadidffi,  that  the  cement  injured  the  true  skin  of  the  supporting  animal,  but 
this,  at  least  in  such  cases  as  the  present,  I  do  not  now  at  all  believe. 
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surrounding  parts  of  the  whale's  body»  these  same  layers 
have  been  removed  by  disintegration.  To  return  to  the 
section, — the  outline  of  the  boss  of  orange-coloured  fibrous 
tissue,  under  the  central  hollow,  clearly  shows  that  it  must 
have  been  formed  by  its  own  upward  growth^  for  it 
stands  above  the  general  surrounding  level  of  the  cor- 
responding layer.  This  same  conclusion  is  still  more  obvious 
with  respect  to  the  eighteen  flattened  prominent  horns, 
formed  of  the  dark  epidermis;  the  manner  in  which 
the  epidermis  has  been  forced,  moulded,  and  packed  into 
the  eighteen  flattened  and  curved  cavities  of  the  shell,  so  as 
to  adhere  to  them  with  considerable  tenacity,  is  extremely 
curious.  The  prominence  of  these  horns  is  so  great  that  it 
appears  to  me  quite  impossible  to  account  for  them,  ex- 
cepting by  a  special  formation  of  epidermis  beneath  each 
cavity.  The  basal  membrane  of  the  Coronula,  which  lies 
at  the  bottom  of  the  central  hollow,  adheres  by  its  own 
cementing  apparatus;  and  when  the  larva  first  attaches 
itself,  this  adhesion  must  be  very  important,  as  it  allows 
the  basal  edges  of  the  shell,  during  their  slow  downward 
growth,  to  press  firmly  on  the  whale's  skin,  and  so  slowly 
indent  it  with  the  circular  furrow.  The  final  cause,  pro- 
bably, of  the  cavities  on  the  under  side  of  the  shell  in  this 
genus,  formed  by  the  singularly  convoluted  parietes,  is  to 
allow  of  the  upward  growth  into  them  of  the  epidermis  of 
the  whale,  thus  securing  a  firm  attachment  and  allowing  the 
shell  to  exert  a  strong  downward  pressure,  and  thus  effect 
its  partial  imbedment,  and  protection  from  the  enormous 
force  of  the  waves  to  which  it  must  be  exposed. 

With  respect  to  (7.  dalanaris,  I  have  seen  only  speci- 
mens, preserved  on  shrunk  and  twisted  whale's  skin,  with 
the  underlying  fibrous  layer  not  preserved ;  but  the  cavities 
in  the  shell  were  filled  by  horns  of  epidermis,  exactly  as  in 
C.  diadema.  There  is,  however,  this  difference  in  the  at- 
tachment of  the  two  species,  that  in  C.  balienarts,  owing  to 
its  depressed  form,  the  circumference  of  the  shell  indents 
the  whale's  skin,  not  vertically  downwards,  as  in  C.  diadema^ 
but  very  obliquely  outwards;  and,  consequently,  buries 
itself  much  more  completely,  but  less  deeply,  under  a  folded 
and  apparently  ruptured  flap  of  the  epidermis.     In  young 
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Bpecimena,  of  the  size  of  a  shilling,  the  entire  shell,  with  the 
exception  of  the  operculum,  is  thus  covered  up  and  pro- 
tected whilst  young  and  tender. 

GeograpUcal  Distribution. — ^The  genqs  is  found  wherever 
whales  occur,  that  is,  from  the  Arctic  to  the  Equatorial 
regions,  in  both  hemispheres.  It  is  asserted  that  sometimes 
as  many  as  a  couple  of  hundred  specimens  will  adhere  to  a 
single  whale.  Coromda  barbara,  a  form  closely  allied  to 
C*  diadema,  existed  during  the  Red  Crag  period;  and 
Bronn  has  described  some  fossil  specimens  from  Italy. 

JJlniiies.*^ln  the  wonderfully  convoluted  shell, — ^in  the 
parietal  tubes  not  being  either  filled  up  by  calcareous  layers 
or  being  crossed  by  calcareous  septa, — ^in  the  outer  lamina  of 
the  shell  between  the  longitudinal  septa  near  the  basis  being 
imperfect,  Coronula  differs  from  all  the  foregoing  genera ;  in 
the  two  latter  respects  it  agrees  with  the  three  following 
allied  genera,  viz.,  Platylepas,  Tubicinella,  and  Xenobalanus. 
The  equal  size  of  all  six  compartments  of  the  shell,  has  been 
observed  in  very  few  genera  besides  Coronula«  In  a  new 
opercular  membrane  not  being  formed  at  each  exuviation,  and 
in  two  or  three  of  these  membranes  being  persistent,  and  in 
their  being  attached  high  up  the  sheath,  this  genus  agrees 
with  the  three  following  genera  alone.  In  the  valves  tending 
to  be  rudimentary,  and  in  the  protuberant  lips  of  the  sack- 
aperture,  we  have  a  close  alliance  with  Xenobalanus.  The 
muscles  of  the  sack  being  spread  out,  and  tending  to  lose 
their  transversely  striated  character,  are  great  peculiarities  in 
Coronula,  Tubicinella,  and  Xenobalanus.  The  simplicity 
of  the  cement-ducts  is  a  remarkable  character,  observed  in 
two  of  the  following  genera,  but  not  in  Tubicinella.  The 
double  branchiae  is  a  peculiarity  common  to  all  four  genera. 
Neither  the  mouth  nor  cirri  offer  any  new  diaracters  of 
much  importance  in  Coronula  or  in  the  three  allied  genera : 
the  lower  teeth  of  the  mandibles  not  being  laterally  double, 
but  having  small  intermediate  teeth,  is  the  newest  feature 
in  the  mouth. 
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1.    CORONULA    BALiSNARIS.       PL    15,    fig.    2,  2  b :   PL    16, 
fig.  3,  5. 

Lepas  BALANABI8.    Omelin.    Systema  Natora  (1789). 
—  —  Ckemnitz.    Conch.,  voL  8,  Tab.  99,  ig.  845, 

846  (1785). 
Balanus     •—  Bruguiere.  Encydop.  Method.,  PL  164,  fig.  IS- 

IS (1789). 
GoxovTJLA  —  Lamarck*    Annales  da  Museum,  toI.  1,  Tab.  30, 

fig.  2—4  (1803). 
—         —  Cham,    lllust.  Ck>ncL,  Plate,  fig.  1  and  4. 

^         ^         Be  BlammlU.    Diet,  des  Scien.  Nat.,  1818  and 

1824,Tab.ll7,fig.  3,  3  a. 

SheU  much  depressed^  toiih  longitudinal  flattened  ribs, 
having  simple  edges ;  orifice  rounded-hewagonal :  radii  very 
thick,  almost  equalling  the  shell  in  thickness:  operciUar 
valves  four. 

Hah, — ^Attached  to  whales  in  the  Sonthetn  Ooean. 

Having  described,  under  the  genus,  in  so  much  detail 
the  structure  of  the  whole  shell,  it  wiU  be  sufficient  here  to 
point  out  the  characters  by  which  this  species  differs  from 
the  others. 

General  Appearance. — ^The  shell  is  generally  mucli  depressed,  thoagh 
sometimes,  in  large  specimens,  from  the  turning  in  of  the  basal  edges,  a 
considerable  degree  of  convexity  is  acquired.  The  radii  are  moderately 
wide,  and  give  a  star-like  appearance  to  the  shell.  The  surface  of  the 
whole  upper  part  of  the  shell  is  smooth;  the  broad  and  much  flattened 
ribs  (t.  e.  the  terminal,  transverse  loops  of  the  folded  walls)  of  which 
each  compartment  is  formed,  generally  divide  at  a  short  distance  from 
the  apex.  The  close  sutures  separating  these  ribs  are  straight,  and  not 
finely  serrated,  by  which  character  alone  this  species  can  at  once  be 
discriminated  from  the  othen.  The  surface,  when  closely  examined, 
is  found  to  be  finely  striated  longitudinally,  and  is  transvenely  crossed, 
chiefly  in  the  lower  part,  by  minutely  beaded  growth-ridges.  The 
orifice  is  rounded-hexagonal,  and  is  small  compared  with  the  whole 
shell ;  it  is  also  smaller  than  the  basal  edge  of  the  internal  cavity  of 
the  shell ;  consequently  the  whole  basal  edge  cannot  be  seen  through 
the  orifice  from  one  point  of  view, — the  operculum  of  course  having 
been  removed.    An  unusually  large  specimen  was  2*7$  of  an  inch  in 
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diameter ;  ibis  individual  wan  one  of  the  more  convex  varieties,  and 
yet  its  entire  thickness,  from  top  to  base,  was  only  9  of  an  inch. 

Operculum, — Having  described,  under  the  genus,  the  general  struc^ 
lure  of  the  opercular  valve,  I  will  here  only  add  a  few  details  on  their 
shape.  They  are  small  compared  with  the  whole  extent  of  the  opercular 
membrane.  The  scuta  (PI.  15,  fig.  2  6,  scutum  to  the  left)  stand  near 
each  other  at  the  rostral  end  of  the  aperture  leading  into  the  sack,  with 
their  two  rostral  ends  united  by  the  yellowish-brown,  longitudinally 
plicated,  horny  membrane,  described  under  the  genus.  The  tei^ 
(fig.  2  b)  stand  a  little  apart  from  the  scuta,  on  the  sides  of  nearly  the 
middle  of  the  sack-aperture.  The  lips  are  protuberant  and  moderately 
developed  all  round.  The  scuta  are  elongated,  and  a  little  curved ;  in- 
cluding the  upper  imbedded  portion,  they  are  almost  sub-triangular: 
but  the  under  growing  surface  is  much  elongated,  nearly  flat,  with  the  two 
ends  of  nearly  the  same  width,  truncated  and  rounded.  The  Terffum,  in 
rather  small  specimens  is,  if  the  upper  imbedded  portion  be  included, 
sub-triangular,  with  the  growing  surface  oval,  and  between  one  third 
and  one  half  of  the  length  of  the  scutum ;  but  in  large  specimens,  the 
tergum  becomes  style-formed,  lying  parallel  to  the  tergal  margin  of  the 
scutum,  with  the  growing  surface  proportionally  much  smaller,  and  not 
above  one  fifth  of  the  length  of  the  growing  surface  of  the  scutum.  Hence 
we  see  some  tendency  in  the  tergum  to  become  rudimentary,  as  it  is  in 
the  next  species.  The  brown,  horny,  plicated  substance  in  which  the 
terga  are  imbedded,  extends  considerably  beyond  the  valves  themselves. 

Structure  of  the  Shell  and  Radii, — I  have  already  so  fully  discussed 
this  subject,  that  I  will  here  only  enumerate  the  points  in  which  this 
species  di£fers  from  (7.  diadema  and  regina : — Firstly,  the  more  symme- 
trically folded  walls  (PI.  16,  fig.  5),  new  folds  arising  on  both  sides  of 
all  six  sutures.  Secondly,  the  inner  ends  of  the  folded  walls,  which 
surround  the  internal  cavity,  being  almost  square,  but  with  their  angles 
rounded  ;  their  inner  ends  descend  some  little  way  beneath  the  basal 
edge  of  the  sheath,  as  low,  or  lower,  than  the  circumference  of  the  shell. 
Thirdly,  the  external  lines  of  junction  between  the  transverse  terminal 
loops  being  smooth  or  not  serrated.  Fourthly,  these  loops  being  flatter 
towards  the  outside,  and  being  internally  filled  by  septa  (PI.  15, 
fig.  2  a)  ;  tubes  being  thus  formed  larger  than  the  proper  parietal  porest. 
Sixthly,  the  sutnral  edges  of  the  compound  radii  (Pi.  16,  fig.  3)  being 
very  much  broader  in  the  inner  and  upper  part  of  each  compartment 
than  in  the  outer  and  lower  part;  for  in  the  inner  and  upper  part  they 
stretch  from  the  outside  of  the  shell  to  the  sheath,  so  that  the  ale 
rest  on  them,  and  hence  no  large  open  cavity  is  left  between  the 
radii  and  alae;  in  the  inner  and  upper  part,  also,  the  radii  extend 
down  nearly  to  the  basal  edges  of  the  folded  walls.  The  septa,  of 
which  the  radii  are  formed,  stand  further  apart  than  in  C.  diadema 
and  regintB.  Seventhly,  the  alse  are  only  l-5th  or  l-6th  of  the  thickness 
of  the  radii,  whereas  in  the  two  other  species  they  are  very  much 
thicker,  being  nearly  as  thick  as  the  radii :  the  alee  are  also  here  (fig.  3, 
al)  sqnarer  than  in  those  two  species,  that  is,  their  basal  margins  are 
not  so  short  compared  with  their  upper  margins ;  their  edges  present, 
also,  a  slightly  <ufl€rent  structure.  Eighthly,  the  basal  edge  of  the 
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sheath  does  not  here  project  freely,  and  does  not  descend  quite  so  close 
to  the  basal  membrane. 

Mouth. — ^The  palpi  are  furnished  with  a  row,  extending  along  the 
whole  basal  exterior  margin,  of  very  long  upwardly  pointing  spines ;  on 
their  upper  edges  there  is  a  brush  of  small  spines.  The  edge  of  the 
labrum  is  clothed  with  extremely  fine  spines,  and  is  furnished  with  a 
few  minute  teeth.  The  mandibles  have  four  teeth,  and  the  lower 
end  is  broadly  rounded  and  coarsely  spinose :  the  second  and  third 
teeth  are  double  at  their  points,  and  between  the  second  and  third,  and 
again  between  the  third  and  fourth,  there  is  a  small  intermediate  tooth. 

Regarding  the  Cirri,  I  have  nothing  especial  to  remark. 

Geographical  Distribution, — I  have  examined  nine  sets  of  specimens, 
having  localities  attached  to  them :  three  from  off  New  South  Wales  ; 
two  off  the  Cape  of  Good  Hope ;  two  from  the  west  coast  of  South 
America;  and  two  marked  only  "South  Sea."  Hence  I  am  led  to 
conclude  that  this  species  is  confined  to  the  southern  hemisphere,  or  if  it 
extends  into  the  northern  hemisphere,  it  is  probably  only  in  the  Pacific 
Ocean.  I  do  not  believe  (though  so  stated  in  some  works)  that  this 
species  occurs  on  the  shores  of  Europe.  It  seems  often  to  be  as- 
sociated with  Tubicinella.  Some  specimens  thus  associated,  sent  by 
Mr.  Bennett  to  Professor  Owen,  were  said  to  have  been  attached  to  the 
Balana  australis. 


2.   COEONVLA   DiADEMA.      PL  15,  fig.  8,  S  a,  3i:   PL  16, 

fig.  1,  2,  7. 

LzFAS  niADEMA.    Zfiiii.    Systems  Natorse,  1767. 
—  —         Chemnitz.    Conch.,  vol.  8,  Tab.  99,  figs.  843,  844. 

Balakus  DiAnsiCA.    Bruguike.    Encyclop.  Method.,  PI.  164,  fig.  13, 

14  (1789). 
CoBONULA  —         Be   BlainvilU.     Diet,  dea   Sc.    Nat.    (1824), 

Tab.  117,  ^^  4. 

—  —         Leach,    Encyclop.  Brit.  Sappl.,  vol.  iii,  1824. 

—  —         Chenu.    must.  Conch.,  Plate,  fig.  3. 

—  —  Bttrmeister,    Beitrage  znr  Naturgeschichte  der 

Bankenfiisser,  1834,  Tab.  2,  fig.  1—14, 18. 

Shell  crovm^ahapedy  mih  longitudinal  convex  ribs,  having 
their  edges  crenated;  orifice  hexagonal:  radii  moderately 
thick,  very  broad:  terga  absent  or  rudimentary. 

ZTtf^.— Attached  to  whales,  in  the  Arctic  Seas ;  United  States  and  Great 
Britain;  Gulf-Stream,  Atlantic  Ocean;  New  Zealand (?). 

GeTieral  Appearance. — As  previously  remarked,  owing  to  the  fulness 
of  the  generic  description,  minute  details  on  structure,  excepting  those 
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characteristic  of  the  present  species,  need  not  here  be  g;iTen.  The 
crown-like  shape  of  the  shell  is  well  expressed  by  its  name  of  Diadema, 
but  the  crown  tends  to  pass  into  a  cylinder.  The  radii  are  extremely 
broad.  The  orifice  is  large,  and  neatly  hexagonal:  when  the  oper- 
culum is  removed  the  whole  inside  of  the  cup-formed  shell  can  be  seen 
at  once,  for  the  flat  membranous  basis  is  much  smaller  than  the  orifice. 
The  under  side  of  the  shell  is  deeply  concave.  The  outside  of  each  com- 
partment is  formed  by  broad,  rounded,  and  somewhat  prominent,  rarely 
divided,  ribs  (t.  e.  the  transverse  ends  of  the  folded  walls)  ;  these  ribs 
are  closely  united  together  by  finely  serrated  lines  of  junction  (PI.  16, 
fig.  1,/).  Their  surfaces  outside  are  delicately  striated  longitudinally, 
and  plainly  crossed  (more  plainly  than  in  the  foregoing  and  the  next 
species)  by  irregular,  transverse  ridges,  especially  in  the  lower  part  of 
the  shell.  The  largest  specimen  which  I  have  seen  was  two  and  a  half 
inches  in  diameter  and  two  in  height. 

Scuta, — These  are  placed  close  together  at  the  rostral  end  of  the 
orifice,  and  are  imbedded  in  the  brownish,  tough,  lon^tudinally  plicated, 
horny  substance,  which  extends  far  beyond  both  ends  of  the  valves.  In 
outline  (fig.  3  6)  they  are  mitre-shaped,  or  rounded  and  sub-triangular, 
a  little  curved,  and  more  or  less  elongated,  being  most  so  in  young 
specimens ;  they  are,  however,  less  elongated  and  rather  more  massive 
than  in  C,  haicmaris.  Terga, — ^these  seem  entirely  absent  in  most 
specimens ;  but  in  one  (fig.  3  a)  I  found  a  rudiment,  namely,  a  short 
thin  plate  of  shell,  barely  visible  to  the  naked  eye,  extending  parallel 
and  near  to  the  tergal  margin  of  the  scutum.  The  lips  of  the  aper- 
ture of  the  sack  are  prominent,  and  highly  so  towards  the  carinal  end. 

Structure  of  Shell  and  Radii, — Owing  to  the  shell  not  spreading 
much  at  the  base,  new  folds  in  the  walls  are  much  seldomer  formed^ 
and  therefore  the  external  longitudinal  ribs  (i.e.  the  terminal  transversely 
elongated  loops),  are  much  seldomer  divided,  than  in  C.  halcenarie  or 
regince  ;  even  rather  large  specimens  sometimes  having  only  the  original 
eighteen  folds.*  When  new  folds  are  formed,  only  one  is  formed  on 
one,  viz.,  the  rostral,  side  of  each  suture,  instead  of  on  both  sides,  as  in 
C.  baltjenaris.  The  inner  ends  of  the  folded  walls,  surrounding  the 
basal  membrane,  are  narrow,  instead  of  being  almost  square,  as  in  C 
balisnaris.  The  lower  edge  of  the  sheath,  which  projects  freely, 
descends  almost  to  the  level  of  the  basal  edges  of  the  walls.  The 
outer  ends  of  the  folded  walls,  forming  the  transverse  loops,  are  in- 
ternally filled  up  solidly  by  calcareous  matter,  instead  of  by  septa 
forming  tubes,  as  in  C.  baUenaris.  The  radii  (PI.  16,  fig.  2)  are  a 
little  thicker  in  the  lower  and  outer  than  in  the  upper  and  inner  part 
of  each  compartment ;  in  the  middle,  they  do  not  reach  the  sheath  by 

*  These  should  be  counted  on  the  under  side  of  the  shell,  for  if  counted  from 
the  outside,  the  number  would  be  thought  to  be  twenty-four,  as  on  the  side  of 
each  compartment  bordering  the  radius,  a  half-fold  has  the  appearance  of 
being  a  whole  fold,  so  that  in  appearance  six  folds  are  added  to  the  real  number 
of  the  folds.  This  caution  is  uecessair  whatever  the  number  of  real  folds  may 
be,  that  is,  whether  or  not  the  original  eighteen  folds  have  been  increased  by 
subsequent  plications.   These  remarks,  abo,  are  applicable  to  the  other  species. 
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abont  half  the  thickness  of  the  compartment,  and  consequently  they 
are  separated  from  the  plates  (c"  in  fig.  1  and  7)  on  which  the  alse  rest, 
by  large  chambers  (o  in  fig.  7),  which  extend  up  to  nearly  the  apices 
of  the  compartments :  the  extent,  however,  to  which  the  upper  ends  of 
these  chambers  have  been  solidly  filled  up,  varies  a  little.  The  sinuous 
plates  forming  the  main  portion  of  the  compound  radii  are  rather 
thinner  and  closer  together  than  in  (7.  baUenaria,  The  alee  are  thick, 
being  thickest  in  the  middle  part,  and  there  equal  the  radii  in  thickness ; 
their  lower  margins  are  very  short  compared  with  their  upper  margins, 
hence  they  are  almost  wedge-formed. 

Mouth. — ^The  teeth  and  fine  hairs  on  the  labrum  are  sometimes  ob- 
scure, and  sometimes  plain :  close  outside  the  bottom  of  the  medial  notch, 
there  is  a  small  hard  prominence.  The  palpi  are  broad ;  on  their  basal 
exterior  margins  there  is  a  short  row  of  spines,  which  do  not  equal  in 
length  the  width  of  the  palpi,  and  therefore  are  not  so  long  as  in  0. 
halanaria.  The  mandibles  have  five  main  teeth,  of  which  the  second 
and  third  show  only  an  obscure  rudiment  of  being  double ;  between 
these  two  teeth,  and  between  the  third  and  fourth  tooth,  there  is  a 
small  intermediate  tooth :  the  inferior  angle  is  narrow,  rounded,  and 
spinose.    The  extremity  of  the  apodeme  of  the  maxillee  is  expanded. 

Cirri, — I  have  only  to  remark,  that  the  pedicel  of  the  first  cirrus  is 
extremely  broad,  and  that  the  rami  are  set  on  in  an  unusually  crooked 
manner :  the  ba«al  segment  of  the  shorter  and  broader  ramus  of  this 
cirrus  has  its  dorsal  surface  produced  into  a  plate  fringed  with  very 
fine  hairs. 

Geographical  Distribution. — I  have  received  only  four  specimens 
with  certain  localities  attached  to  them :  namely,  the  Arctic  Seas  of 
Scandinavia ;  the  coast  of  the  United  States,  and  of  Britain ;  and  the 
Gulf-Stream.  There  is  also  a  specimen  in  the  British  Museum,  sent 
by  Mr.  Stephenson,  mingled  with  sheUs  of  Mollusca  from  New  Zealand ; 
but  a  Coronula,  procured  from  a  floating  whale  in  the  early  part  of  the 
outward  voyage,  might  so  easily  be  sent  home  with  specimens  subse- 
quently collected  in  another  county,  that  I  do  not  as  yet  fully  admit 
that  this  species  is  an  inhabitant  of  the  Southern  Pacific  Ocean :  I  am 
less  willing  to  admit  this,  from  suspecting  that  C,  regiruB  in  the  Pacific, 
replaces  the  C.  diadema  of  our  Northern  Seas. 


3.   COEONXJLA  RBQIN^.      PI.  15,  fig.  5  :  PI.  16,  fig.  4. 

SheU  fflobtdo-conicai  or  depressed^  toith  longitudinal,  much 

flattened  ribs,  having  their  edges  crenated,  and  their  surfaces 

striated  and  granulated ;  orijice  hexagonal :  radii  thin,  not 

exceeding  one  fifth  of  the  thickness  of  a  compartment:  terga 

absent. 

ZTtf 5.— Attached  to  whales.  Pacific  Ocean ;  Mas.  Cuming,  Stutchbury,  and 
Darwin. 
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I  have  seen  eight  specimens  of  this  form — ^two  in  Mr. 
Cuming's  collection,  one  of  which  was  procured  at  Iquique 
in  Peru,  the  other  from  an  unknown  locality ;  one  was  given 
me  in  Chile,  and  was  stated  to  have  come  from  the  Pacific; 
two  others  are  in  Mr.  Stutchbury's  collection,  from  un- 
known but  distinct  localities,  and  three  in  a  group  in  the 
British  Museum.  These  eight  specimens,  of  which  six  were 
collected  separately,  all  strikingly  agree  in  general  aspect 
and  in  details  of  structure,  so  that  I  can  easily  recognise  the 
shell,  and  can  at  once  pick  out  a  single  compartment,  when 
mingled  with  those  of  the  two  foregoing  species ;  neverthe- 
less, the  differences  are  so  small,  that  I  at  first  hesitated 
whether  to  name  the  species;  but,  upon  reflection,  I  am 
convinced  that  it  is  distinct.  Coronvla  regintB  is  much 
more  closely  related  to  C.  diadema  than  to  C.  balanaris, 
and  I  suspect  that  it  replaces  in  the  Pacific  the  former  of 
these  two  species. 

General  Appearance  ;  shell  conical,  straight-sided ;  some  specimens 
being  nearly  as  much  depressed  as  C,  balanaris,  and  considerably  more 
depressed  than  any  variety  of  C.  diadema;  other  specimens  being 
globulo^conical,  but  rather  less  globular  than  the  ordinary  form  of  C 
diadema,  I  may  here  remark,  that  shape  is  of  more  value  in  this 
genus,  in  which  the  shell  is  attached  to  the  yielding  skin  of  whales, 
than  in  those  genera  in  which  it  adheres  to  rocks.  The  orifice  is  neaUy 
hexagonal,  and  the  whole  internal  cavity,  when  the  opercular  mem- 
brane is  removed,  can  be  seen  from  one  point  of  view,  owing  to  the 
contraction  of  the  lower  part  of  the  cavity  and  small  size  of  the  basal 
membrane.  The  surface  of  the  shell  is  smooth,  but  has,  even  up  to 
the  summit,  a  peculiar  frosted  appearance,  different  from  that  of  the 
foregoing  species,  caused  by  the  long;itudinal  etrise  being  rather  more 
distinct,  and  being  crossed  by  beaded,  very  delicate  transverse  lines  of 
growth.  The  ends  of  the  transverse  loops,  forming  the  exterior  sur- 
faces of  the  compartments,  are  much  flattened,  even  more  so  than  in 
C,  balanaris.  The  lines  of  junction  between  the  loops,  are  finely 
serrated,  as  in  C  diadema ;  and  internally  they  are  solidly  filled  up, 
instead  of  being  formed  into  a  set  of  tubes  by  longitudinal  septa,  as  in 
C.  baltenaris.  The  under  side  of  the  shell,  with  its  folded  walls,  pre- 
sents an  appearance  intermediate  between  the  variable  appearance  of 
this  part  in  the  above  two  species. 

The  sutural  edges  of  the  radii  (PL  16,  ^g.  4)  offer  by  far  the  most 
remarkable  character,  in  their  thinness  from  top  to  bottom ;  for  they 
hardly  exceed  one  fifth  of  the  thickness  of  the  compartment,  measured 
from  the  external  surface  to  the  base  of  the  sheath  ;  hence  a  very  large 
cavity  is  left  between  the  radii  and  alae :  in  the  thickness  of  the  radii 
the  three  species  already  described  form  a  series,   C.  regina  at  one 
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end  and  C.  balanaris  at  the  other.  The  sinuous  plates,  forming  the 
lower  part  of  the  radius,  are  coarser  and  stand  rather  farther  apart 
than  in  C,  diadema.  The  alee  are  thick,  and  have  the  same  outline, 
heing  narrow  at  their  hasal  margins  and  hroad  at  top,  as  in  C.  diadema, 
with  their  sutural  edges  similarly  constructed :  the  basal  edge  of  the 
sheath  likewise  projects  freely. 

Operculum. — This  resembles  most  closely  that  of  C.  diadema.  There 
are  no  rudiments  of  terga.  The  scuta  cannot  be  distinguished  from 
those  of  C.  diadema. 

Mouth. — The  labrum  has  a  row  of  inwardly  curved  little  teeth  along 
the  whole  crest,  and  these  I  did  not  notice  in  C.  diadema  :  there  is  only 
a  trace  of  the  prominence  on  the  outside  at  the  bottom  of  the  central 
notch.  The  hairs  on  the  basal  exterior  margin  of  the  palpi  are  mo- 
derately long.  The  mandibles  have  five  teeth.  In  the  Cirri,  the  first 
pair  resembles  in  its  peculiar  structure  those  of  C.  diadema.  In  the 
sixth  pair,  however,  the  segments  support  only  three  ])airs  of  main 
spines:  but  the  specimen  was  not  very  large,  and  probably  in  old 
specimens  there  would  have  been  four  pairs. 

Summary. — The  present  species  differs  from  both  the  foregoing  only 
in  its  rather  more  conical  and  straight-sided  outline,  smooth,  frosted 
surface,  and  in  the  narrowness  of  the  sutural  edges  of  the  radii,  and 
consequent  large  size  of  the  chambers  between  the  radii  and  alse.  It 
resembles  C.  diadema,  as  far  as  the  shell  is  concerned,  in  the  external 
ribs  or  transverse  loops  having  their  lines  of  junction  serrated  and 
in  being  solidly  filled  up — ^in  the  shape  of  the  orifice  and  of  the 
internal  cavity  of  the  shell — ^in  the  shape  and  structure  of  the  alse — 
and  in  the  basal  edge  of  the  sheath  being  free.  It  comes  nearer  to 
C.  diadema  than  to  C.  haltjenaris  in  the  structure  of  the  radii.  It 
differs  from  C.  diadema,  and  comes  nearer  to  C.  baltenaris,  in  the  ex- 
ternal ribs  being  flattened,  instead  of  being  convex,  and  in  the  lines 
of  growth  being  very  delicate.  But  as  it  resembles  C.  diadema  in  the 
several  foregoing  characters  of  its  shell,  in  the  opercular  valves,  in  all 
parts  of  the  month  ^excepting  the  labrum),  and  in  the  cirri,  it  is  very 
much  more  nearly  related  to  that  species  than  to  C.  balanaris. 


4.    CORONDLA  BARBARA.      PI.  15,  fig.  6. 

CoKONULiTES  SUDEHA  (P).     Parkinson,  Organic  Remains  (1811), 

vol.  3,  p.  240,  Pi.  16,  &g.  19. 

S/iell  (probably)  crotDn-shaped,  with  longitudinal  convex 
ribs,  having  their  edges  crenated,  and  their  surfaces  rugged^ 
both  externally  and  internally^  with  transverse  ridges :  radii 
moderately  thick ;  the  spaces  between  the  radii  and  the  ala 
solidly  filled  up. 

TomH  in  Red  Crag,  (Bawdsey  and  Sutton) ;  Mus.  S.  Wood  and  Geological 
Society. 
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The  species  here  described,  though  near  to  C.  diadema 
and  easily  confounded  with  it,  I  have  no  doubt  is  distinct.  I 
owe  to  the  kindness  of  the  Rev.  Mr.  Image  an  examination 
of  the  original  specimen  figured  by  Parkinson ;  and  in  Mr. 
Stutchbury*s  collection  there  is  a  similar  and  more  perfect 
specimen ;  both  of  these  resemble  C.  diadema  in  general 
form,  but  have  been  too  much  worn  to  be  positively  identi- 
fied. The  following  description  is  drawn  up  from  some 
compartments  collected  by  Mr.  Searles  Wood,  belonging 
certainly  to  three,  and  probably  to  four  individuals,  one  of 
which  was  young ;  as  these  specimens  agree  in  all  essential 
respects,  I  feel  pretty  confident  that  the  characters,  by  which 
the  present  species  differs  from  C.  diadema^  are  of  specific 
value. 

Structure  of  Shell. — ^The  longitudinal  ribs  on  each  compartment 
(t.  e,  the  terminal  transverse  loops),  are  convex  and  prominent,  as  in 
C,  diadema,  but  they  are  crossed  by  more  prominent  ridges  of  growth 
than  even  in  the  roughest  varieties  of  that  species,  so  that  the  surface 
of  the  shell  is  more  rugged.     In  the  three  previous  species,  the  surface 
of  the  wall  entirely  round  the  cavities  occupied  by  the  whale's  skin, 
is  striated  only  by  longitudinal  very  fine  lines ;  but  here,  the  outer  por- 
tion, or  that  (fig.  6)  formed  by  each  transverse  loop,  is  crossed  by  trans- 
verse ridges  of  growth,  like,  but  less  prominent  than,  those  on  the 
external  surface  of  the  shell.     The  minute  teeth,  along  the  lines  of 
junction  between  the  transverse  loops,  are  here  less  regular,  and  can 
hardly  be  said  to  exist ;  for  the  two  edges  are  locked  together  by  what 
may  be  more  strictly  called  minute  zig-zag  ridges  than  teeth.     The 
exact  number  of  the  circumferential  plications  in  the  walls  is  variable 
in  the  same  manner  as  in  the  three  foregoing  species.     The  sutural 
edges  of  the  radii  are  about  as  thick  as,  or  rather  thicker  than,  in 
C  diadema.     As  in  this  latter  species,  and  in  C.  reginm^  each  ala 
rests,  not  on  the  internal  surface  (as  in  C.  baUsnaris,  and  in  all 
other  Balanidae)  of  the  radius,  but  on  a  special  plate ;  but  in  C. 
harbara,  instead  of  a  deep  chamber,  running  up  to  the  apex  of  the 
compartment,  being  left  between  the  radius  and  ala,  this  part  is  filled 
up  almost  entirely  by  solid  shell.    Although  the  extent  to  which  this 
chamber  is  filled  up  varies  a  little,  and  although  its  depth  varies  a  little 
in  C  diadema,  yet  there  is  a  marked  difference  between  the  specimens 
of  this  latter  species,  in  which  the  chamber  is  most  filled  up,  and  those 
of  C.  bar  bar  a,  in  which  it  is  least  filled  up.     The  alee  are  thick,  as  in 
C,  diadema,  and  their  sutural  edges  have  a  central  ridge,  sending  off 
on  both  sides  sinuous  ridges.     The  basal  margins  of  the  alas  are  not 
short  compared  with  their  upper  margins,  and  therefore  the  whole  ala 
is  not  wedge-formed ;  and  in  this  rather  important  respect  C.  barbdra 
resembles  C.  balanaris  (PL  16,  fig.  3),  and  differs  from  C.  diadema 
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(fig.  2).  The  lower  edge  of  the  sheath  does  not  seem  to  have  projected 
freely, — in  this  respect,  also,  resembling  C  baUenaris,  From  the 
basal  margin  of  the  alse  not  being  narrow,  and  from  the  inner  ends 
of  the  folded  walls  being,  as  it  would  appear,  also  broad,  I  have 
little  doubt  that  the  cavity  in  which  the  animal's  body  was  lodged, 
resembled  in  shape  that  in  C  balanaria,  the  membranous  basis  being 
larger  than  the  orifice  of  the  shell. 

Opercular  valves  unknown. 

Summary, — This  species  is  more  nearly  related  to  C.  diadema  than 
to  the  others;  but  in  some  points,  just  specified,  it  resembles  (7. 
baUsnaris.  The  characters  by  which  it  differs  from  all  the  species  are, 
firstly,  the  more  prominent  transverse  ridges  on  the  external  surface  of 
the  shell,  and  more  especially  on  the  surfaces  bounding  the  outer  sides 
of  the  cavities  occupied  by  the  epidermis  of  the  whale.  Secondly,  the 
character  of  the  teeth,  or  rather  ridges,  along  the  lines  of  junction  be- 
tween the  transverse  loops.  And,  thirdly,  the  spaces  between  the  radii 
and  the  plates  on  which  the  alse  rest,  being  solidly  filled  up. 


Species  Dubice. 

The  Corontda  bifida  is  an  Italian  tertiary  species,  so 
named  by  Bronn,  in  his  "Italiens  Tertiar-Gebilde" 
(1831),  p.  126.  It  is  very  possible  that  this  may  be 
identical  with  C.  barbara,  but  Bronn  does  not  seem  to  have 
been  aware  of  the  absolute  necessity  of  giving  minute  details 
in  his  descriptions  of  fossil  cirripedes.  The  chief  character 
of  C.  bifida  is  thus  given : — **  Eine  tiefe  Furcle  oder  Spalte 
theilt  die  Langenrippe  von  oben  herab  bis  zur  Halfte, 
welche  bei  der  sonst  ahnlichen  C.  diadema  entweder  ganz 
fehlt,  oder  nur  zuweilen  kurz  angedeutet  ist."  Had  it  been 
stated  that  the  longitudinal  ribs  were  divided  from  the 
middle  down  to  the  base,  instead  of  from  the  top  to  the 
middle,  the  description  would  have  been  intelligible  to  me, 
though  the  character  thus  afforded  would  not  have  been  of 
specific  value,  as  this  dividing  of  the  ribs  occasionally  occurs 
in  all  four  species,  and  is  produced  by  the  formation  of  new 
folds  to  the  walls. 
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9.  Genua — Plattlepas.     PL  17,  fig.  1  and  2. 

Plattlepas.   /.  E.  Oray,  Annals  of  Philosophy^  (new  series),  vol.  x 

(1825). 
Co&ONULA.    De  Blaimille,    Diet,  des  Sciences  Nat.  (1824). 
CoLT7M£LLiNA.    BivoM  (fide  FkUippi),    Nuovi  generi,  &c.  di  Mol- 

loschl  Palermo  (1882). 

Compartments  six,  each  bilobed  and  inwardly  produced^ 
so  as  to  form  six  midribs,  which  support  the  outwardly 
convex,  membranous  basis. 

DUiriMion,  throaghont  the  tropical  and  wanner  temperate  seas.  Imbedded 
in  turtles,  sea-snakes  and  manatee. 

This  small  genus,  consisting  of  three  species  (though  I 
have  named  only  two),  is  a  very  natural  one,  yet  closely 
allied  to  Coronula.  Most  authors  have  united  these  genera, 
but  in  doing  so  they  destroy  two  very  natural  little  groups. 
Platylepas,  moreover,  when  all  its  characters  are  considered, 
has  as  good  a  claim  to  be  generically  separated  from  Coro- 
nula, as  has  Tubicinella, — a  genus  universally  admitted.  I 
shall  presently  recur  to  this  subject. 

General  Appearance, — ^The  most  remarkable  character, 
and  which  gives  a  peculiar  aspect  to  the  whole  shell,  is  that 
each  of  the  six  compartments  has  a  medial  fissure  or  fold ; 
the  shell  thus  consisting  of  twelve  lobes.  Each  fold  extends 
from  the  summit  to  the  base  of  the  shell,  and  is  produced 
inwards  in  the  shape  of  a  midrib  (PL  17,  fig.  1  a).  The  mem- 
branous basis  is  supported  by  the  basal  edges  of  the  six  mid- 
ribs, and  is  thus  rendered  convex.  As  the  midrib  on  the 
rostrum  would  have  interfered,  if  fully  developed,  with  that 
part  of  the  animal's  thorax  which  I  have  called  the  prosoma, 
it  is  of  less  size  than  the  other  midribs ;  and  from  this  same 
cause  the  whole  rostum  is  pushed  a  little  on  one  side,  gene- 
rally to  the  left,  so  that  the  shell  is  not  perfectly  symmetrical. 
The  midrib  of  the  carina  is  less  than  the  lateral  midribs. 
The  orifice  is  oval,  and  is  more  or  less  plainly  indented  by 
six  angular  points, — the  worn-down  summits  of  the  six  mid- 
ribs.    The  narrow  elongated  opercular  valves  stretch  from 
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one  end  of  the  orifice  to  the  other.  The  rostrum  is  much 
broader  than  the  carina :  the  lateral  compartments  are  but 
little  broader  than  the  carino-lateral  compartments.  The 
radii  are  narrow,  though  variable  in  width.  The  general 
shape  of  the  shell  varies  much  in  the  same  species,  being 
either  much  depressed,  or  rather  steeply  conical ;  either  cir- 
cular, or  more  commonly  oval.  The  (so  called)  epidermis  is 
usually  persistent  in  the  lower  part  of  the  shell.  The  shell 
itself  is  white.  The  basal  diameter  of  the  largest  specimen 
of  P.  hissexlobata  was  nearly  three-quarters  of  an  inch. 

Structure  of  the  Parietes,  Badii,  8fc. — The  walls  of  the 
shell  in  P.  bissexlobata  are  permeated  by  minute  pores,  and 
have  exactly  the  same  structure  as  in  Coronula ;  the  pores 
being  completed  by  the  union  of  ledges  on  the  outer  sides 
of  the  longitudinal  septa,  and  the  latter  have  little  knobs 
formed  on  them  at  each  period  of  growth.  In  P.  decorata 
the  walls  are  solid.  Each  compartment,  as  already  stated, 
has  a  deep  nearly  medial  furrow,  the  sides  of  which  are 
closely  pressed  together,  thus  forming  the  midribs,  and 
thus  differing  from  the  furrows  in  Coronula,  which  not  being 
pressed  together,  form  cavities  on  the  under  side  of  the 
shell.  The  inner  longitudinal  margin  of  each  midrib  is 
thickly  coated  by  a  layer  of  shell,  and  is  thus  rendered  much 
more  prominent  than  it  would  have  been  if  formed  exclu- 
sively  by  the  inward  folding  of  the  wall.  The  upper  part  of 
each  midrib  forms  a  slight,  longitudinal  ridge  (fig.  \d)  on 
the  sheath,  having  become  encased  by  the  sheath  during  its 
downward  growth.  Owing  to  the  small  size  of  the  mid- 
rib of  the  rostrum,  there  is  scarcely  any  ridge  on  the  sheath 
of  this  compartment.  The  sheath  does  not  descend  half- 
way down  the  walls  in  P.  bissexlobata,  but  further  down 
in  P.  decorata ;  but  perhaps  the  thickened  inner  margins 
of  the  midribs  may  be  considered  as  the  downward  pro- 
longations of  the  sheath,  and  on  this  view  the  sheath  de- 
scends actually  to  the  basal  membrane.  The  radii  are 
narrow :  their  edges  have  simple  septa,  with  the  inter- 
spaces filled  up  solidly.  The  al8e  have  their  sutural  edges 
smooth. 

The  Basis  is  membranous,  and  more  or  less  convex. 
This  convexity  is  rendered  possible  by  the  Support  afforded 
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by  the  basal  edges  of  the  six  midribs.  The  so-called 
epidermis  or  membrane  which  covers  the  shell,  is  prolonged 
in  six  flaps  under  the  midribs ;  and  hence  the  proper  basal 
membrane  has  six  deep  indentations,  receiving  the  above 
flaps.  The  cementing  apparatus  is  constructed  on  the  same 
simple  type  as  in  Coronula,  as  has  been  described  in  the 
Introduction. 

Scuta  and  Terga. — ^These  are  narrow  and  long,  stretch- 
ing the  whole  length  of  the  orifice  of  the  shell.  The  two 
valves  touch  each  other,  but  are  not  properly  articulated 
together:  their  upper  surfaces  scale  off  in  layers:  they 
resemble  each  other  very  closely  in  shape  (fig.  1  c\  being 
simply  oblong.  The  membrane  covering  the  valves  sup- 
ports some  very  minute  spines,  y^th  of  an  inch  in  length. 
When  a  portion  of  valve  is  dissolved  in  acid  it  is  seen 
to  be  penetrated  by  very  numerous  tubuli.  The  opercular 
membrane  is  rather  thick:  in  P.  decorata  I  found  it 
occasionally  double;  in  this  species  it  supports  some 
very  minute  spines ;  it  is  attached  about  one  third  down 
the  sheath,  of  which  the  upper  part  is  not  marked  (as 
in  Balanus)  by  regular  concentric  rings.  The  aperture  be- 
tween the  valves,  leading  into  the  sack,  has  protuberant 
lips,  as  in  Coronula  and  Tubicinella.  The  normal  five 
bundles  of  muscles  surrounding  the  sack,  differently  from 
in  the  two  genera  just  mentioned,  do  not  thin  out  and 
spread  out  downwards,  but  retaining  their  full  thickness, 
reach  the  basal  membrane,  to  which  they  are  attached. 

Mouth:  the  parts  present  no  difference  from  those  in 
Coronula;  between  the  outer  maxillae  we  have  the  same 
small  flattened  mentum-like  projection ;  and  in  the  mandi- 
bles, the  same  small  intermediate  teeth  between  the  second 
and  third,  and  between  the  third  and  fourth  main  teeth,  as  in 
that  genus.  The  main  teeth  here  are  more  plainly  double 
later^ly.  There  are  teeth  on  each  side  of  the  central  notch 
of  the  labrum.  The  cirri  differ  little  from  those  of  Coro- 
nula, but  the  segments  are  not  nearly  so  much  flattened 
and  broad,  and  the  second  and  third  pairs  are  not  so  short. 
The  segments  of  the  sixth  pair  support  four  pairs  of  main 
spines,  with  a  few  minute  intermediate  spines,  but  with  no 
intermediate  tuft. 
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Branchia :  these  consist  on  each  side  (at  least  in  P. 
decorata)  of  a  double  fold,  much  less  plicated  than  in  Coro- 
nula ;  the  fold  nearest  to  the  animal's  body  is  rounder,  and 
not  quite  so  large  as  the  outer  fold. 

Mange  and  Habits. — The  P.  bisaewlobata  ranges  from 
the  Mediterranean  and  west  coast  of  Africa  to  the  West 
Indies,  to  the  north-east  coast  of  Australia,  and,  judging 
from  the  name  given  by  Chenu,  to  California :  the  second 
species,  P.  decorata,  inhabits  the  Pacific  Ocean ;  and  the 
third  imperfectly  known  species,  was  deeply  buried  in  the 
skin  of  a  sea-snake,  off  Borneo.  The  P.  bmexlobata  is 
attached  both  to  turtles  and  to  the  skin  of  the  manatee : 
some  specimens  in  the  British  Museum,  attached  to  the 
latter,  from  the  west  coast  of  Africa,  were  entirely  buried  in 
the  skin,  with  the  exception  of  the  operculum.  The  speci- 
mens of  P.  decorata,  which  I  obtained  at  the  Galapagos 
Archipelago,  were  buried  about  half  their  depth  in  the  softer 
parts  of  the  skin  of  the  green  turtle.  I  do  not  doubt  that 
the  imbedment  is  effected  in  the  same  manner  as  in  the 
case  of  Chelonobia. 

Affinities. — This  genus,  in  general  structure  and  habits, 
approaches  closely  to  C!oronula ;  but  it  difiers  from  all  the 
species  of  that  genus  in  the  following  respects,  which 
appears  to  me  fuUy  to  justify  its  generic  separation : — ^The 
outline  is  often  oval,  instead  of  circular ;  the  compartments 
are  not  of  equal  sizes  and  shapes ;  each  compartment  has 
here  only  one  inward  furrow  or  fold,  and  this  has  its  sides 
pressed  closely  together,  and  is  encased,  but  not  obliterated, 
by  the  sheath ;  the  rostrum  is  not  quite  medial ;  and  the 
radu  are  narrow  and  nearly  soUd.  The  opercular  valves, 
again,  are  here  more  developed,  and  their  microscopical 
structmre  is  different.  The  opercular  membrane  is  less 
constantly  double ;  and,  what  is  much  more  important,  the 
muscles  of  the  sack  are  not  here  spread  out,  and  show  no 
tendency  to  become  rudimentary  and  lose  their  transverse 
strisB.  The  cirri  differ  only  in  not  being  so  broad  and 
flattened.  The  branchiae  are  not  quite  so  much  developed. 
Finally,  I  may  add,  that  in  several  of  the  above  respects  in 
which  Platylepas  differs  from  Coronula,  it  approaches  ordi- 
nary  sessUe  cirripedes. 
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1.  Platylepas  bissexlobata.     PL  17,  fig.  la — Id. 

CoBONULA.  BISSEXLOBATA.    De  BlatnviUe,    Diet,  des  Sciences  Na- 

turelles,  torn.  32,  (1824),  Tab.  117, 

fig.l. 
Platylepas  fulchea.    /.  E,  Gray  (!)    Annals  of  Pliilosophy,  (new 

series),  vol.  10,  (1 825). 
CoLUMELLiNA  BISSEXLOBATA.    Bivona  (fide  PAilippi),    Nnovi  geueri 

di  Mollusch.  (1832),  Tab.  3,  fig.l.* 
CoBONULA  Califobniensis.    CAmu  (!)    lllust.  Conch.,  Tab.  1«  fig.  4. 

Shell  tdth  the  transverse  lines  of  growth  conspicuous :  pa- 
rietes  permeated  by  pores ;  sheath  descending  barely  half- 
way  down  the  parietes. 

Hab.  —  Mediterranean,  attached  to  turtles.  Eiver  Gambia,  attached  to 
manatee.  Honduras,  attached  to  manatee.  Moreton  Bay,  lat.  27°  S.,  Australia, 
apparently  attached  to  the  dugong  of  that  coast.  California  (P)  Mus.  Brit., 
Stutchbury,  and  Cuming. 

General  Appearance, — Shell  generally  much  depressed,  and  broadly 
oval  or  circular;  sometimes  steeply  conical.  Orifice  oval,  generally 
not  large.  Surface  rather  plainly  marked  by  closely  approximate 
lines  of  growth,  which  with  the  lobed  outline  gives  to  the  whole  an 
elegantly  sculptured  appearance :  occasionally  the  longitudinal  ridges 
formed  by  the  parietal  septa  are  distinct.  Basal  diameter  of  largest 
specimen  three  quarters  of  an  inch. 

Structure  of  Shell. — I  have  nothing  material  to  add  to  the  generic 
description.  The  midribs  are  not  so  prominent  as  in  the  following 
species,  and  hence  the  basal  membrane  is  less  convex.  The  origin 
of  the  midrib  as  a  fold  is  very  plain.  The  sheath  descends  barely 
half-way  down  the  walls,  and  is  a  little  hollow  on  its  under  margin,  on 
each  side  of  the  midrib.  Beneath  the  sheath  the  parietes  are  finely 
ribbed  (fig.  1  d),  but  to  a  variable  degree.  ,  I  may  here  remark,  that  in 
the  specimens  taken  from  manatee,  on  the  coast  of  Africa  and  at 
Honduras,  the  internal  ribs  extended  further  up  and  were  plainer,  and 
the  opercular  valves  seemed  to  be  a  little  narrower  than  in  the  other 
specimens,  so  that  I  at  first  suspected  that  they  were  specifically  dis- 
tinct, but  I  could  make  out  no  other  than  these  small  and  variable 
points  of  difference. 

Scuta :  oblong  (fig.  1  c),  about  twice  as  long  as  broad,  with  the 

*  This  memoir  was  published  in  the  'Effemeridi  Scientifiche  e  Litt.  per  la 
Sicilia,'  according  to  the  '  Bibliographia  Zoologis  et  Geologise/  by  Agassiz  and 
Strickland. 
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rostral  end  rounded,  rather  narrower  than  the  other  end,  and  curled 
a  little  inwards.  Terga^  of  nearly  the  same  shape  and  nearly  as  long 
as  the  scuta :  the  carinal  end  is  rather  more  pointed  than  the  scutal 
end  of  the  valve,  and  when  viewed  internally,  the  growing  surface  of 
this  end  is  seen  to  be  bluntly  pointed.  In  both  valves  the  upper  layers 
of  shell  usually  scale  off. 

Mouth  and  Cirri.  The  only  differences,  compared  with  the  follow- 
ing species,  that  I  perceived,  were  that  the  hairs  at  the  end  of  the  palpi 
were  here  rather  longer,  and  the  fourth  tooth  in  the  mandibles  rather 
less  distinct.     The  rami  of  the  first  cirrus  are  very  unequal  in  length. 


2.  PlATTLEPAS  DECORATA.     PL  17,  fig.  2a — 2d. 

Shell  ioith  fine  longitudinal  ritfyeSy  ornamented  in  the 
lower  part  by  minute  beads ;  parietea  not  poroae :  basal 
membrane  equalling  in  convexity  the  shell. 

Hdb.  —  Pacific  Ocean;  Galapa^  Archipelago;  Lord  Hood's  Island,  Low 
Archipelago ;  Mus.  Caming,  Darwm. 

General  Appearance  and  Structure. — Shell  oval, with  the  orifice  large. 
The  walls  are  thick,  and  of  less  height  from  top  to  base  than  in  the  last 
species.  The  surface  (and  this  is  the  chief  external  character)  is 
marked  by  fine  longitudinal  ridges,  each  of  which,  when  closely  ex- 
amined, is  found  to  be  double  (fig.  2  b),  and  near  the  basis,  where  not 
abraded,  to  be  ornamented  with  minute  beads  on  each  side:  these 
beads  are  largest  on  those  ridges  which  border  the  sutures.  The 
parietea  are  not  permeated  by  pores ;  on  their  inner  surfaces  there  are 
a  few  rather  prominent  but  short  ridges,  instead  of  the  many  finer 
lidges,  as  in  P.  bissexlobata.  The  sheath  is  of  great  thickness ;  in 
young  specimens  layers  scale  off  its  summit,  all  round  the  shell,  as  in 
Tubicinella ;  it  is  only  slightly  hollowed  out  at  its  lower  margin ;  it 
descends  more  than  half-way  down  the  walls.  The  midribs,  formed 
by  the  folded  walls,  are  more  prominent  than  in  the  last  species,  and 
descend  lower  down  ;  hence  the  basal  membrane  is  more  convex  than 
in  the  last  species,  for  it  projects  downwards  as  much  as  the  shell  pro- 
jects upwards.  In  medium-sized  specimens,  the  midribs  project  inwards 
to  a  distance  exceeding  half  the  breadth  of  a  compartment.  A  less 
proportional  length  of  the  midrib,  in  an  inward  direction,  is  formed  by 
the  inward  folding  of  the  wall,  and  a  greater  length  by  the  thickening 
of  its  inner  longitudinal  margin,  than  in  the  last  species.  The  basid 
edge  of  the  inner  end  of  the  midrib  is  smooth. 

Dimensions. — ^The  average  size  of  the  numerous  specimens  which  I 
obtained  at  the  Galapagos  Islands  was  about  *2  of  an  inch  in  diameter, 
and  I  found  none  larger ;  but  Mr.  Cuming's  specimens  from  Lord 
Hood's  Island  are  half  an  inch  in  diameter. 

Opercular  Valves. — These  closely  resemble   those  of  the  former 
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species,  with  the  exception  thst  the  carinal  end  of  the  g;rowing  or  under 
Borface  of  the  Tergam  is  mnch  squarer. 

Cirri. — ^The  only  difference  which  I  conld  perceive  was,  that  the 
rami  of  the  first  pair  were  not  quite  so  uneqaal  in  length. 


Species  Dubia. 
3.  Plattlepas ? 

Hob. — ^Imbedded  iu  the  skin  of  a  sea-snake,  taken  off  Borneo. 

I  am  indebted  to  Dr.  Gray  for  a  single  specimen  of  this 
supposed  species,  but  as  it  is  very  young  and  imperfect, 
wanting  the  opercular  valves  and  cirri,  I  do  not  choose  to 
name  it.  The  shell  presents  all  the  usual  characters  of  the 
genus ;  the  rostrum,  I  may  remark,  being  pushed  to  the 
left  side.  The  parietes  are  permeated  by  pores  of  consider- 
able size,  which  shows  that  the  species  is  distinct  fiom 
jP.  decorata.  On  the  inner  basal  surfaces  of  the  walls, 
there  are  two  or  three  very  distinct  ridges  on  each  side  of 
the  midrib ;  and  this  fact,  together  with  the  size  of  the 
parietal  pores,  makes  me  suspect  that  it  is  not  an  immature 
specimen  of  P.  bissewlobata. 


10.  Genua — ^Tubicinella.    PL  17,  fig.  8  a — 3  c, 

Tttbicinella.     Lamarck.     Annales  dn  Mosemn,  torn.  1  (1802), 

Tab.  30,  jBg.  1. 
CoBOiHTLA.    Be  BlaiMviile.    Diet,  des  Sciences  Naturelles,  (1824), 

Compartments  siw,  of  equal  sizes;  shell  sub^cylindrical, 
foider  at  the  top  than  at  the  basis,  belted  by  several  large 
trarmerse  ridges. 

Hah. — Southern  Pacific  Ocean,  Western  South  America,  New  South  Wales, 
Gape  of  Good  Hope ;  imbedded  in  whales,  and  often  associated  with  CoromUa 
batanarit. 

This  genus  is  closely  allied  to  Coronula,  and  perhaps  De 
Blainville  was  right  in  uniting  them.  But  Coronula,  as  it 
now  stands,  is  so  natural  a  genus,  that  it  seems  a  pity  that  a 
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fonn  so  entirely  different  in  general  aspect,  as  Tubicinella, 
should  be  forced  into  it.  The  main  difference  between 
these  genera  consists  in  the  walls  being  here  not  folded,  in 
the  simpler  radii,  and  in  the  general  shape  of  the  shell  and 
of  the  included  animal's  body ;  but  there  are  many  other 
minor  points  of  difference.  The  most  novel  character  in 
Tubicinella  consists  in  the  shell  being  lined  almost  close 
down  to  the  basis  by  the  opercular  membrane.  In  the 
opercular  membrane  thus  forming  a  long  tube,  and  in  the 
general  shape  of  the  animal's  body,  we  shall  presently  see 
that  Tubicinella  is  closely  related  to  Xenobalanus.  In 
numerous  other  respects  Tubinicella  is  almost  equally  alUed 
to  the  latter  genus,  to  Flatylepas,  and  to  Coronula.  Finally, 
several  points  of  structure  indicate  that  Tubicinella  may  be 
considered  as  a  Coronula,  with  the  shell  much  simplified  in 
structure. 


4.  Tubicinella  trachealis.    PI.  17,  fig.  3  a — 3  c. 

Lbpas  tbachealis.    Shaw,    Nat.  Miscell.  (1789—1813),  vol.  17 

(1806P)tab.  726. 
—      TKACHEiEPOBMis.   Wood,  General  Conch.  (1815),  tab.  4,  fag, 

1—3. 
Tttbicinelia  tbachealis.    J.  E,  Gray.  Annals  of  Philosopliy,  (new 

series),  vol.  10,  (1825.) 

—  MAJOB  ET  MD7TJS.    Lumarck.*    Annalesdn  Mus.  Nat., 

torn.  1  (1802),  Tab.  30,  fig.  1—2. 

—  BALANABUM.     Lamarck.     Animaox  sans  Vert^bres, 

(1818). 

—  —  Chenu.    must.  Conch.  (Plate). 

—  —  tSowerby,    Genera  of  Recent  and  Fossil 

Shells  (Plate). 

—  Lamabckil    Zeaeh.    Encyclop.  Brit.  SnppL,  toI.  8 

(1824),  PI.  57. 
CoBONUiA  TI7BICDJELLA.    De  Blainville.    Diet,  des  Sciences  Nat., 

torn.  32,  PI.  117,  ^.  6  (1824). 


*  It  may  be  observed  that  I  have  here  broken  through  the  great  law  of 
priority;  for  it  appears  to  me  too  grossly  incorrect  to  retain  the  specific  name 
either  of  mUor  or  mahu  in  a  eenus  including  a  single  species.  Lamarck  him- 
self seems  to  have  been  of  this  opinion,  by  giving,  in  1818,  the  new  specific 
name  of  baUenarum;  but  Shaw's  name  of  trachealis  has  the  clear  right  to  priority, 
if  major  or  minus  be  rejected. 
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General  Appearance. — Shell  elongated,  Bab-cylindiictl,  with  the 
apper  end  rather  wider  than  the  lower,  and  therefore  widening  in  a 
direction  the  reverse  of  that  usual  with  sessile-cirripedes.  The  shell  is 
often  a  little  bent  to  one  or  the  other  side :  it  is  surrounded  by  from 
two  or  three  to  about  ten  very  prominent,  strong,  blunt  ridges  or  belts, 
placed  at  rather  irregular  distances  from  each  other.  The  snr£ice  is 
finely  striated  longitudinally.  The  six  compartments  are  of  nearly 
equal  sizes  and  shapes.  In  full-grown  specimens  the  parietes  are  not 
wider  at  the  base,  and  often  they  are  even  a  little  narrower,  than  at 
the  summit  of  the  shell :  in  young  specimens  the  parietes  do  widen  a 
little  downwards.  The  radii  are  narrow;  but  in  young  specimens 
they  are  proportionably  much  broader  (PI.  17,  fig.  3  6)  than  in  old 
specimens.  The  whole  compartment,  including  the  radius  and  wall, 
is  always  a  little  wider  at  the  summit  than  at  the  base,  in  accordance 
with  the  shape  of  the  whole  shell.  The  operculum  consists  of  four 
nearly  equal-sized,  similar  valves,  projecting  above  the  upper  end  of 
the  shell,  which  is  always  broken  and  jagged :  the  valves  are  united  to 
the  sheath  by  a  very  thick,  much  folded  membrane.  The  aperture  leading 
into  the  sack  is  bordered  by  very  prominent  lips,  projecting  above  the 
opercular  valves ;  the  latter  have  their  upper  layers  always  scaled  off. 
llie  shell  is  imbedded  in  the  whale's  skin  up  to  the  level  of  its  oper- 
culum. The  largest  specimen  which  I  have  seen  was  barely  one  inch 
(*95)  in  diameter  at  the  summit,  and  1*5  in  length ;  the  longest  speci- 
men which  I  have  seen  scarcely  attained  a  length  of  one  inch  and  three 
quarters. 

Structure  of  the  Shell, — The  parietes  are  thin,  and  if  the  sheath 
(which  extends  to  near  the  basis)  be  removed,  they  are  rendered  ex- 
tremely thin.  They  are  formed  by  an  outer  and  inner  lamina,  united 
by  fine  longitudinal  septa,  projecting  at  the  basis  beyond  the  laminse. 
The  pores  thus  produced  (which  in  a  transverse  section  are  oblong  in 
outline),  run  up  to  the  summit  of  the  shell,  and  are  not  filled  up  by 
shelly  matter ;  but  I  presume  that  the  included  tubular  threads  of 
corium  are  protected,  at  the  broken  upper  end  of  the  shell,  by  trans- 
verse membranous  septa.  The  outer  lamina  of  shell,  as  in  Coronula, 
is  formed,  though  obscurely,  by  the  union  of  ledges  projecting  fix>m 
the  longitudinal  septa.  The  circular  prominent  belts,  surrounding  the 
shell,  are  formed  by  the  longitudinal  septa,  at  certain,  irregular  and 
rather  distant  periods,  growing  outwards ;  the  wall  at  each  belt  being 
increased  to  nearly  twice  its  thickness  in  other  parts.  At  each  belt  the 
threads  of  corium  within  the  parietal  pores  send  off  minute  branches 
to  supply  the  thickened  wall.  These  belts,  which  continuously  sur- 
round the  shell,  correspond  (as  is  best  seen  in  young  specimens),  with 
the  little  knobs  or  beads,  which,  in  Coronula  (PI.  16,  fig.  4),  rise 
separately,  and  not  quite  regularly,  on  the  longitudinal  parietal  septa, 
and  which,  I  believe,  are  formed  at  every  successive  period  of  growth ; 
here  they  are  much  larger,  stand  in  straight  transverse  rows,  become 
confluent,  and  are  formed  only  at  occasional  intervals.  The  whole 
external  surface  of  the  shell  is  covered  by  membrane,  stronger  and  more 
persistent  than  is  usual  with  most  cirripedes. 

Internally  the  sheath  extends  almost  to  the  basis  of  the  much  don- 
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gated  Bhel],  and  terminates  in  a  slight  shoulder :  it  is  divided  as  in 
common  Balanidae,  and  di£ferently  from  in  Coronula,  into  zones  of 
growth,  bat  these  are  very  broad ;  at  the  upper  end  of  the  shell,  which, 
as  will  hereafter  be  explained,  is  always  breaking  away,  the  sheath 
readily  yields  along  the  oblique  planes,  which  separate  the  zones  of 
growth  and  dip  outwards:  a  similar  but  less  strongly  marked  structure 
occars  in  Platylepas,  and  in  no  other  genus.  We  shall  presently  see 
that  the  sheath  presents  a  much  more  anomalous  character,  in  being 
lined  down  to  its  basal  edge  by  the  innermost  and  last-formed  layers  of 
the  opercular  membrane. 

Radii. — The  radii  are  narrow.  The  belts  which  surround  the  shell 
are  prolonged,  with  slightly  diminished  prominence,  across  the  radii, 
their  formation  being  simply  due  to  the  radii  being  here  thicker  than  in 
other  parts.  It  can  be  seen  more  plainly  in  TubicineUa,  than  in  other 
Balanidae,  that  the  membrane  externally  investing  the  shell,  splits  along 
the  radii  daring  the  diametric  growth  of  the  shell,  and  is  continually 
repaired  and  added  to  along  these  lines  by  new  longitudinal  slips  of 
membrane.  The  radius  consists  (as  usual)  of  an  inner  and  outer  lamina, 
which  latter  does  not  extend  quite  to  the  line  of  suture — a  slightly  gaping 
fissure  being  thus  left.  The  two  laminae  are  connected  by  septa,  which 
are  not  denticulated,  but  near  the  outer  lamina  hi-  or  tri-furcate,  and 
the  ends  of  the  branches  thus  formed  spread  out,  forming  a  sort  of  outer 
scalloped  lamina,  in  advance  of  the  true  outer  lamina.  The  fine 
threaas  of  corium  running  between  these  septa,  do  not  spring,  as  in  all 
common  cirripedes,  from  a  fillet  of  corium  occupying  the  actual  suture, 
but  from  two  nearly  circular  threads  of  corium  occupying  two  tubes, 
which  run  along  the  line  of  junction  between  the  radius  and  the  com- 
partment whence  it  springs.  In  Coronula  alone  we  have  a  nearly 
similar  structure ;  for  the  fine  threads  of  corium  occupying  the  proper 
radius,  spring  from  a  single  very  minute  tube  (PI.  16,  fig.  7,  ct)t 
occupying  the  same  position  with  the  two  tubes  in  Tubicinella.  I  may 
fiirther  add,  that  the  structure  of  the  proper  radius  in  Coronula  is 
precisely  the  same  as  here  just  described,  but  being  on  so  very  minute 
a  scale,  I  did  not  there  describe  it  so  carefully  as  I  have  here  done. 

Ala :  these^are  only  remarkable  from  their  extreme  thinness ;  for  they 
are  not  thicker  than  the  inner  lamina  of  the  radius.  Their  sutural 
edges  are  quite  smooth.  Forming  part  of  the  sheath,  they  extend 
down  close  to  the  basis  of  the  shell ;  where,  instead  of,  as  in  general, 
ending  abruptly  in  a  rectangular  shoulder,  they  slope  off  into  their  own 
compartment. 

Basis. — The  basal  membrane  is  complicated,  owing  to  the  shell,  when 
fall-grown,  barely,  or  not  at  all,  increasing  in  diameter,  and,  in  con- 
sequence, membrane  after  membrane,  each  with  its  own  cement-ducts 
attached  to  it,  are  thrown  down  one  nearly  over  the  other.  In  the 
Introduction  (p.  143 — PI.  28,  fig.  3),  I  have  fully  described  the 
cementing  apparatus,  which  is  very  carinas  from  one  of  the  ducts 
always  having  a  loop  with  two  spurs  projecting  from  it.  The  basal 
membrane  does  not  equal  in  diameter  the  base  of  the  shell,  for  the  mem- 
brane externally  covering  the  walls  is  inflected  inwards  all  round  for 
a  considerable  width,  and  is  then  united  to  the  basal  membrane :  in 

28 
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Coronala,  the  baml  membrane  extends  only  under  the  internal  canty 
of  the  shell,  and  not  under  the  folded  walls,  and  therefore  presents  a 
somewhat  analogous  structure. 

Opercular  FtUves. — ^The  scuta  and  terga  are  nearly  of  the  same  size 
and  shape :  they  are  mitre-formed,  and  £ugher  than  broad.  They  do 
not  fill  up  the  orifice  of  the  shell.  The  scutum  is  a  little  larger  than 
the  tergum,  and  rather  less  symmetrical,  the  rostral  corner  of  the  valve 
being  a  little  produced.  There  is  no  hollow  or  crest  for  the  adductor 
muscle,  which  is  small.  In  the  tergum  there  is  no  trace  of  a  spur. 
The  two  valves  are  not  articulated  together,  bat  standing  close  to  each 
other  are  united,  as  well  as  the  scutum  to  the  scutum,  and  tergum  to 
the  tergum,  by  thick,  brown,  tough,  yet  soft  membrane,  in  layers  con- 
tinuous with,  but  difiering  in  appearance  from,  the  surrounding  oper- 
cular membrane.  The  layers  of  shell,  forming  the  valves,  are  thick,  and 
only  the  three  or  four  lower  layers  are  usually  preserved,  the  upper  ones 
having  symmetrically  scaled  o£f,  leaving  snow-white  surfiices.  Owing 
to  the  thickness  of  the  successive  shelly  layers,  and  to  the  circumstance 
of  each  new  layer  being  but  very  little  larger  than  the  last,  the  scaling 
o£r  of  the  old  upper  layers  is  a  quite  necessary  process ;  for  otherwise 
the  orifice  into  the  sack  would  have  been  encumbered  and  almost  closed 
by  four  long,  slightly  tapering  points,  prolonged  upwards  from  the 
basal  layers  that  form  the  four  existing  valves.  The  same  scaling  off 
process  takes  place  in  Platylepas,  and  amongst  pedunculated  cirripedes 
m  Lithotrya.  Microscopical  examination  does  not  exhibit  any  fine 
spines  on  the  membrane  investing  the  valves,  or  any  tubuli  in  the 
shelly  layers  after  their  dissolution  in  acid :  in  this  respect  the  valves 
resemble  those  of  Coronula.  The  summits  of  the  valves  project  freely 
for  about  a  third  of  their  own  height,  above  the  level  of  the  membrane 
by  which  they  are  surrounded.  The  orifice  leading  into  the  sack  is  bor- 
dered by  very  protuberant  lips,  standing  up  even  considerably  above 
the  upper  freely  projecting  portions  of  the  valves. 

The  Opercular  Membrane,  connecting  the  valves  and  the  top  of  the 
shell,  is  thick  and  tough,  and  deeply  folded  in  concentric  wrinkles.  As 
in  Coronula,  it  consists  of  two  or  three  separate  membranes  (each  com- 

Eosed  of  many  laminae)  one  over  the  other,  united  to  successive  shelly 
Lyers  of  the  opercular  valves.  As  the  upper  shelly  layer  scales  ol^ 
the  membrane  attached  to  it  is  likewise  tnrown  off.  The  innermost 
laminae  of  the  last-formed  opercular  membrane  extend  down,  closely 
attached  to  the  sheath,  to  its  basal  edee,  and  therefore  nearly  to  the 
basis  of  the  shell ;  the  outer  and  older  laminae,  all  closely  attached  one 
within  the  other  and  to  the  sheath,  extend  to  a  less  and  less  distance 
downwards ;  consequently,  the  animal's  body  is  enclosed  in  a  tube, 
thinning  out  downwards,  formed  by  the  laminae  of  the  successive  oper- 
cular membranes,  surrounded  outside  by  the  shell :  only  in  the  fol* 
lowing  genus,  Xenobalanus,  shall  we  meet  with  a  nearly  analogous 
structure.  As  the  shell  of  Tubicinella  increases  in  diameter,  from  the 
growth  of  the  radii,  the  opercular  membrane  lining  the  sheath  is  neces- 
sarily split  along  the  six  lines  of  suture,  in  the  same  manner  as  is  the 
membrane  externally  investing  the  shell ;  in  a  like  manner,  also,  it  is 
repaired  and  added  to  by  new  longitudinal  slips  of  membrane.    Of 
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this  stnictare,  in  the  opercalar  membrane,  I  have  seen  no  other  in- 
stance ;  for  in  most  genera  the  old  opercular  membrane  is  moulted, 
and  a  new  and  larger  one  formed  at  each  period  of  growth  ;  in  Core- 
nula,  in  which  the  opercalar  membrane  is  likewise  for  a  time  persistent, 
it  does  not  ran  far  down  the  inside  of  the  shell,  and  each  new  mem- 
brane is  formed  large  and  extensible,  so  as  to  allow,  without  splitting, 
of  some  increase  in  the  diameter  of  the  shell.  The  opercular  mem- 
brane at  the  summit  of  the  shell,  in  Tubicinella,  is  folded  in  concentric 
lines,  and  so  deeplj,  that  the  basal  edges  of  the  opercalar  yalves  are 
generally  hidden :  this  folding  arises  partly  from  each  last  deposited 
and  innermost  membrane  being  originally  formed  slightly  folded,  but 
chiefly  from  the  rapid  downward  growth  of  the  shell,  and  the  conse- 
quent downward  movement  of  the  whole  animal's  body,  together  with 
the  opercular  valYes  to  which  the  body  is  attached,  and  this  necessarily 
tends  to  wrinkle  and  fold  the  opercular  membrane.  Owing  to  the  oper- 
cular membrane  extending  far  down  inside  the  shell,  and  being  firmly 
attached  to  the  sheath,  as  the  upper  part  of  the  shell  breaks  away  and 
disintegrates  (which  we  shall  presently  see  is  constantly  taking  place), 
small  particles  of  shell  are  left  adherent  to  the  circumferential  and 
folded  parts  of  the  opercular  membrane ;  and  this  at  first  much  per- 
plexed me. 

Muscles  of  the  Sack :  these  extend  down  almost  to  the  base  of  the 
shell,  but  in  the  lower  part  they  spread  out  and  become  thin  and  very 
irregular,  not  even  corresponding  on  the  opposite  sides  of  the  body. 
The  fasciae  in  the  apper  part  show  rery  distinct  transverse  striae,  but 
lower  down  these  become  either  obscure  or  entirely  deficient.  In  all 
these  characters  the  muscles  of  Tubicinella  and  Coronula  resemble 
each  other.  The  rostral  depressor  muscles  of  the  scuta  consist  each 
of  four  small  bundles  of  fasciae ;  the  lateral  depressores  run  not  quite 
straight  down,  but  in  a  curved  course  towards  the  carinal  end  of  the 
sack :  the  tergal  depressores  are  proportionally  smaller  than  in  ordi- 
nary sessile  cirripedes,  but  they  project  and  form  two  crests  (with 
some  fasciae  between  them),  which  support  the  Branchiae.  The  mem- 
brane lining  the  sack,  I  may  here  mention,  is  unusually  strong. 

BranchuB,* — ^These  are  enormously  developed;  the  two  together 
covering  two  thirds  of  the  area  of  the  sack.  Bach  consists  of  two  folds, 
both  deeply  plicated.  They  are  attached  longitudinally  to  the  two  crests, 
including  and  formed  by  the  muscles  running  from  the  terga  to  near 
the  basis  of  the  shell.  The  branchiae  are  likewise  attached  transversely 
to  the  sack,  under  the  basal  margins  of  the  terga. 

Mouth. — ^The  labrum  is  very  finely  hirsute,  without  teeth ;  the  palpi 
have  a  short  row  of  moderately  long  spines  along  their  exterior  basal 
margins.  The  mandibles  have  four  rather  narrow,  sharp  teeth,  which 
(excepting  the  first)  have  double  points :  between  the  second  and  third, 
and  again  between  the  third  and  fourth  teeth,  there  is  a  single  small 
intermediate  tooth :  the  inferior  angle  is  irregularly  pectinated.     The 


*  These  have  been  described  by  Professor  Owen  in  the  second  volume  of  the 
'Descriptive  Catalogue  of  the  Museum  of  the  Royal  College  of  Surgeons.' 
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maxillffi  are  amall ;  there  is  a  small  notch  beneath  tlie  two  upper  great 
spines,  and  a  second  notch  near  the  inferior  angle.  Between  the  outer 
mazillfie,  there  is  a  square-topped  mentum.  Hence  we  see  that  the 
mouth  in  all  its  few  peculiarities,  resembles  that  of  Coronula. 

Cirri, — ^These  are  short,  with  short  and  broad  segments  protu- 
berant in  front.  The  pedicel  of  the  first  cirrus  is  very  broad,  and 
exteriorly  clothed  with  fine  hairs:  its  rami  are  slightly  unequal  in 
length.  The  second  and  third  cirri  are  Tery  short,  l^e  three  posterior 
pairs  are  remarkable  from  the  pairs  of  main  spines  being  placed  so 
close  one  under  the  other,  and  in  an  oblique  direction,  that  at  first 
they  appear  to  form  a  single  crowded  transverse  row :  the  dorsal  tufts 
are  rather  large. 

Body. — The  body  is  remarkable  from  its  nearly  vertical  position, 
and  from  the  much  elongated  pyramidal  form  of  the  prosoma,  extend- 
ing down  nearly  to  the  bottom  of  the  sack.  The  membrane  investing 
the  prosoma,  presents  a  few  circular  folds,  falsely  appearing  like  arti- 
culations. The  cesophagus  enters  the  stomach  rather  obliquely.  With 
respect  to  the  generative  system,  I  have  only  to  remark,  that  the 
vesiculse  seminales  are  of  great  length,  and  convoluted  to  a  remarkable 
degree.  The  ovarian  caeca,  form  a  thick  layer  at  the  bottom  of  the 
sack ;  they  do  not  appear  to  extend  up  the  shell  round  the  sack.  The 
only  other  point,  which  I  shall  here  mention,  is  that  beneath  the  basal 
articulation  of  the  first  cirrus,  there  is  a  longitudinal  swelling,  ending 
in  a  freely  projecting  point,  *06  of  an  inch  in  length;  at  first,  I  thought, 
that  we  here  had  a  rudiment  of  a  filamentary  appendage  like  those  found 
in  several  Lepadidae ;  but  closer  examination  showed  an  orifice  at  the 
apex,  leading  into  the  acoustic  meatus,  in  which  the  singular,  wrinkled, 
heart-shaped  acoustic  vesicle,  mentioned  in  the  Introduction,  hangs 
suspended.  Alongside  the  freely  depending  pointy  with  an  orifice  at  its 
end,  there  is  a  smaller  upward  projecting  point,  without  any  orifice, 
but  hollow  within  and  lined  by  corium ;  I  believe  it  opens  internally 
into  the  acoustic  meatus. 

Attachment  and  general  Growth  of  Shell, — All  the  specimens  which 
I  have  seen  have  been  attached  in  groups.  They  are  buried  up  to  the 
level  of  the  operculum  in  the  whale's  skin;  and  their  summits,  I 
suspect,  lie  even  beneath  the  general  surface  of  the  body  of  the  whale. 
It  IS  certain  that  the  shells  grow  much  at  their  basal  ends.  As 
in  the  case  of  Coronula,  the  flat  membranous  basis  does  not  actually 
penetrate  the  skin  ;  but  the  general  pressure  of  the  whole  group  of 
shells  seems  to  push  inwards  the  skin  of  the  whale,  and  directly 
beneath  each  shell  the  formation  of  new  epidermis  is  apparently 
checked.  Between  the  shells,  however,  though  close  toge^er,  the 
epidermis  continues  to  be  formed,  and  is  pushed  upwards  betweeQ  them, 
in  the  same  manner  as  it  is  forced  into  the  flattened  cavities  on  the 
under  side  of  the  shell  of  Coronula. 

The  manner  in  which  a  full-grown  shell  assumes  its  ordinary  shape, 
at  flrst  appears  very  perplexing  :*  it  has  to  change  from  a  cylinder,  at 

*  I  am  indebted  to  Dr.  J.  E.  Gray  for  calling  my  attention  to  this  subject, 
and  expUuning  to  me  several  points. 


TUBICINKLLA  TRACHEALIS.  437 

first  probably  not  much  above  tbe  ^tb  of  an  inch  in  diameter,  to  a 
cylinder  nearly  one  incb  in  diameter:  and  tbia  is  not  effected  by  tbe 
growtb  of  tbe  radii,  for  tbe  radii  never  reacb  tbe  basis,  and  tbe  basis  of 
course  baa  to  increase  in  diameter  like  the  rest  of  tbe  cylindrical  shell. 
Tbe  radii  serve  only  to  keep  tbe  summit  of  the  sbell  wider  than  the 
basis,  wbicb  is  tbe  natural  shape  of  this  species ;  and  in  large-sized 
specimens,  tbis  purpose  is  sometimes  aided  by  the  parietes  during  tbeir 
downward  growtb  decreasing  slightly  in  width.  In  ordinary  nearly  fuJl- 
sized  specimens,  tbe  parietes  are  of  tbe  same  widtb  at  tbe  top  and 
bottom,  but  in  some  large-sized  specimens,  as  just  stated,  they  even 
become  narrower  towards  the  bottom ;  as  they  grow  only  at  the  bottom, 
one  does  not  at  first  see  how  they  can  ever  increase  in  width,  or  how  the 
older  shells  can  have  acquired  their  present  diameter.  But  an  examina- 
tion of  young  specimens^  from  '1  to  '3  of  an  inch  in  diameter,  at  once 
serves  to  show  bow  the  shell  attains  its  full  size  and  shape:  for  here 
tbe  parietes  are  all  found  to  increase  downwards  sensibly  in  widtb, 
though  at  a  much  slower  ratio  than  in  otber  sessile  cirripedes;  in 
larger,  but  not  full-grown  specimens,  a  similar  increase  can  by  care 
be  detected :  hence  by  long-continued  growtb  at  the  base  of  tbe  shell, 
with  the  removal  of  the  upper  part,  a  young  Tubicinella  of  small 
diameter  will  be  converted  into  an  old  one  of  large  diameter,  retaining 
during  all  tbe  time  its  sub-cylindrical  form,  witb  its  summit  rather 
broader  than  its  base.  With  respect  to  the  removal  of  tbe  upper 
part  of  the  shell,  tbis  seems  almost  constantly  going  on,  for  the  summit 
of  every  specimen  invariably  had  a  freshly  broken  aspect.  The  peculiar 
structure  of  the  sheath,  which  is  tbe  strongest  part  ot  tbe  shell,  namely, 
its  division  into  oblique  layers,  separable  by  a  slight  force,  doubtless  is 
subservient  to  tbe  repeated  breakage  of  the  summit.  In  some  species 
of  Tetraclita  and  of  Balauus,  gradual  disintegration  of  the  upper  part  of 
the  sbell  is  a  necessary  element  in  tbe  growth  of  the  animal,  in  order 
that  the  orifice  may  increase  in  size,  and  here  we  have  mechanical 
breakage  equally  necessary. 

Some  curious  results  follow  from  tbe  peculiar  growtb  of  Tubicinella 
jast  described.  At  Plate  1 7,  fig.  3  6,  we  have  a  careful  drawing  of  a 
lateral  compartment,  together  witb  its  radius,  (which  latter  does  not  here 
concern  us),  taken  from  a  sbell  * 2  of  an  incb  in  diameter.  Tbe  two 
protracted  dotted  lines  sbow  tbe  form  which  tbis  compartment  would 
have  assumed,  if  it  bad  continued  growing  downwards  at  the  same  rate 
of  increase  in  width  as  bitberto.  But  the  increase  in  widtb  always 
seems  to  become  less  and  less  as  tbe  sbell  grows  older;  bence  the 
dotted  lines,  representing  tbe  wall  after  long- continued  growtb,  ought 
to  have  been  drawn  diverging  or  widening  still  more  slowly  than  they 
do.  The  lateral  compartment  in  fig.  3  a  is  the  exact  size  of  the  com- 
partment of  a  large  specimen  nearly  one  incb  in  diameter ;  in  tbis 
specimen  tbe  panetes,  far  from  increasing  in  widtb  downwards,  bad 
commenced,  as  is  represented,  decreasing.  Compartments  of  all  inter- 
mediate sizes  between  those  figured  at  3  a  and  3  b  can  easily  be  shown 
in  different  specimens.  From  these  facts  we  may  safely  infer,  that  if 
the  whole  growtb  of  tbe  compartment  3  a  had  been  preserved,  instead 
of  its  upper  end  having  been  continually  cbipped  away,  it  would  bave 
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had  even  a  more  tapering  form  than  that  represented  by  the  whole  and 
dotted  lines  in  the  two  figures,  and  would  haTO  exceeded  six  inches  in 
length !  this  of  coarse  being  also  the  length  of  the  whole  shelL  The 
young  Tubidnella,  of  which  3  6  is  a  compartment,  was  imbedded  in  the 
whale's  skin  nearly  up  to  the  level  of  its  operculum ;  if  it  had  lived, 
it  would  no  doubt  have  grown  to  the  length  juat  specified,  vis.,  above 
six  inches,  but  as  all  the  growth  is  at  the  lower  end,  the  bottom  of  the 
shell,  it  might  be  thought,  would  necessarily  hare  become  buried  in 
the  whale's  skin  to  this  same  depth ;  and  the  summit  of  the  shell,  on 
this  same  view,  would  have  been  buried  to  a  depth  by  as  much  less  as  the 
height  or  length  of  the  old  shell  itself,  namely,  by  about  one  inch  and  a 
half  less  than  the  six  inches.  As  far  as  I  can  judge  from  an  examination 
of  several  large  gproups  of  full-grown  specimens,  preserved  in  their  im- 
bedded condition,  the  summits  of  the  shells  seem  always  to  lie  a  little 
beneath  the  surrounding  level  of  the  whale's  skin,  but  not  nearly  to  the 
extent  here  just  inferred.  Nor  can  I  believe  that  the  epidermis  of  the 
whale  had  ceased  being  formed  under  these  specimens,  whilst  it  had  gone 
on  being  formed  all  round  them,  to  the  thickness  of  between  four  and  five 
inches,  and  that  it  had  subsequently  diuntegrated  to  this  same  thickness, 
— which  processes  would  account  for  the  summit  of  the  shell  being  still 
on  nearly  a  level  with  the  surface  of  the  whale.  The  riew  which  seems 
to  me  most  probable,  is,  that  the  rapid  downward  growth  of  the  shell, 
besides  indenting  the  whale's  skin,  at  the  same  time  slowly  pushes  the 
whole  shell  out  of  the  skin,  and  thus  continually  exposes  the  summit  to 
the  wear  and  breakage  which  seems  to  be  necessary  for  its  existence. 
On  this  vievv,  the  very  peculiar  form  of  Tubicinella,  which  is  retained 
during  life,  namely,  the  slightly  greater  width  at  top  than  at  bottom, 
is  beautifully  explained,  ris.,  for  the  sake  of  facilitating  the  protrusion 
of  the  shell ;  for  the  ordinary  conical  shape  of  sessile  cirripedes,  with 
the  apex  upwards,  would  have  rendered  the  pushing  out  of  an  imbedded 
shell  almost  impossible;  on  the  other  hand,  we  can  see  that  the  like- 
wise very  peculiar,  concentric,  prominent  belts  may  be  necessary  to 
prevent  too  easy  protrusion. 

Fossil  Species, — I  do  not  believe  that  this  genus  has  hitherto  been 
found  fossil.  The  Tubicinella  maxima  of  Ch.  Morren,  said  to  have  been 
found  (see  Bronn,  Index  Palseontologicus)  in  the  chalk  of  Belgium,  I 
have  good  reason  to  believe  does  not  really  belong  to  this  genus. 


1 1.  Genw — ^Xbnobalanus.    PI.  17,  fig.  4  a— A  c. 

Xenobaianus.    SUetutrup.     Yidenskabelige  Meddelelser.     Aaret, 

1861. 
SiPHONiCELLA.  (slne  descript.)    Darwin.    Monograph  on  the  Lepa- 

didflB,  p.  156  (1852). 

Shell  almost  rudimentary,  star-formed,  composed  of  six 
compartments,  vnth  a  long  pedundeformed  body  rising 
from  the  middle :  opercular  valves  none. 
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Hob, — North  Atlantic  Ocean,  attached  to  Porpoises ;  Mns.  R.  T.  Lowe, 
St«enstrup. 

This  Cirripede,  in  appearance  the  most  anomalous  of  its 
family,  has  affinities  distinctly  pronounced.  Four  years 
ago  the  Rev.  R.  T.  Lowe  sent  me  some  specimens,  which 
he  had  obtained  from  a  porpoise  between  Madeira  and 
England;  and  I  named  them  in  MS.  Siphonicella,  from 
their  relationship  to  Tubicinella, — a  fact  which  I  mention 
only  because  Sir  C.  Lyell  has  alluded  to  this  genus  under 
the  above  name  (without  any  description),  in  his  anniversary 
address  to  the  Geological  Society,  as  have  I,  in  my 
volume  (p.  156)  on  the  Lepadidse.  Since  that  time  Pro- 
fessor Steenstrup  has  described  and  named  the  genus,  fully 
recognising  its  place  and  affinities,  and  has  most  kindly 
sent  me  a  magnificent  group  of  specimens. 

This  genus  singularly  resembles,  in  general  appearance, 
some  of  the  pedunculated  Cirripedes,  so  much  so  that  in 
the  specimens  sent  me  by  Mr.  Lowe,  in  which  the  almost 
rudimentary  shell  was,  from  disintegration  and  its  deep  im- 
bedment,  not  plainly  visible,  I  did  not  in  the  least  doubt 
that  I  was  examining  a  new  genus  of  Lepadidae.  I  may 
mention,  as  a  proof  how  truly  all  the  parts  and  organs  are 
correlated  in  Cirripedes,  that  I  was  at  first  in  despair  when 
I  found  a  species  to  all  appearance  pedunculated,  with  its 
labrum  not  bullate,  its  palpi  of  large  size,  its  third  pair  of 
cirri  totally  unlike  the  fourth  and  succeeding  pairs,  and  with 
only  a  single  layer  of  muscles  round  the  peduncle ;  but  when, 
in  addition,  I  found  that  there  were  branchiae,  and  that  these 
were  double,  I  felt  convinced  that  I  was  dissecting  a  dis- 
guised sessile  cirripede,  and  that  its  true  place  was  near 
Coronula :  soon,  I  found  the  imbedded  and  almost  rudi- 
mentary shell,  of  which  a  mere  fragment  would  equally  well 
have  declared  the  true  position  and  relationship  of  the  whole 
animal.  Though  Xenobalanus,  in  external  aspect,  is  so  com- 
pletely masked,  yet  in  its  habits,  namely,  in  living  attached 
on  Cetaceans,  as  in  its  essential  structure,  it  displays  its 
real  affinities.  In  the  course  of  the  following  description,  it 
will  be  seen  that  in  the  shell,  the  affinity  is  almost  equally 
close  to  Coronula  and  Flatylepas,  but  that,  considering  the 
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whole  animal,  the  aflbiity  is  somewhat  closer  to  Tabicinella. 
Xenobalanus  may  indeed  be  described  as  a  Tubicinella 
without  opercular  valves, — with  the  opercular  membrane 
thickened  down  to  the  basis, — and  with  the  shell,  excepting 
the  few  last-formed  basal  zones  of  growth,  almost  wholly 
removed  by  the  breakage  of  its  upper  end ;  this  remnant 
of  a  shell,  however,  presenting  some  strong  points  of 
resemblance  to  Coronula. 


Xenobalanus  globicipitis.     PI.  17,  fig.  4  a — 4  c. 

XsHOSALAVUS  GLOBiciFiTis.  Stun»trup.  YideDskabelige  MeddddMT 

fra  den  Natorhi&t.  Forening  i 
Kjobenhavn,  for  Aaret,  1851.  Tab. 
3,  fig.  11—16. 

General  jippearanee, — ^Tbe  ahell  ia  in  an  almoat  radimentary  condi- 
tion, and  appears  like  a  small  white  irregular  atar,  imbedded  up  to  ita 
top  in  the  skin  of  the  porpoise.  Out  of  this  thin,  star-shaped  shell,  m 
cylindrical,  flexible,  peduDcle-formed  body  springs,  which  forms  the 
main  part  of  the  animal ;  it  is  narrow  where  coming  out  of  the  central 
cavity  of  the  star,  but  soon  acquires  its  full  diameter;  at  the  upper  end 
it  has  a  reflezed  hood,  and  hence  is  broader,  and  this  has  the  appear* 
ance  of  forming  a  capitulum,  like  that  of  a  pedunculated  Cirrip^le. 
This  pseu do- capitulum  is  formed  by  a  membranous  reflexed  collar  or 
hood,  which  is  very  narrow  at  the  lower  end  of  the  orifice,  dose  under 
the  mouth,  and  becomes  wider  and  wider  towarda  the  upper  and 
carinal  or  posterior  end  of  the  orifice ;  hence  the  lower  reflexed  edge 
of  the  hood  is  only  slightly  oblique  or  even  nearly  transTcrae.  The 
orifice  leading  into  the  sack  is  large,  and  nearly  in  the  same  atraight 
line  with  the  peduncle ;  it  is  a  little  hollowed  out  in  the  middle  at  the 
upper  end,  and  on  each  side  of  this  medial  hollow,  there  ia  a  small 
rounded  projection  or  horn,  not  perforated,  but  hollow,  as  may  be  seen 
by  turning  up  the  hood  and  looking  at  its  under  iside.  These  two  little 
horns  curiously  bring  to  mind  the  ear-hke  appendages  in  CaneAoderma 
aurita  {Otion),  but  these  latter  are  perforated,  open  into  the  sack,  and 
point  outwards.  The  peduncle-formed  body  answers,  as  we  ahall 
presently  see,  to  the  main  part  of  the  shell  in  Tubicinella,  and  the 
hood,  as  it  would  appear,  to  the  lips  of  the  sack-aperture,  which  pro- 
ject between  its  scata  and  terga ;  of  these  yalves  there  is  not  here  a  trace. 
The  whole  surface  is  smooth,  and  is  formed  by  rather  thin  membrane, 
of  an  orange  colour ;  but  from  the  colour  of  the  underlying  coriam, 
the  whole  appears  of  a  dark  chocolate  red,  the  reflexed  hood  being 
rather  lighter  coloured.  It  is  singular  how  closely  the  colour  resembles 
that  of  some  dark  varieties  of  the  above-mentioned  ConcAoderma  tturita, 
and  likewise  of  Jneituma  squaiicola,  both  pedunculated  Cirripedea, 
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haYiDg  oceanic  habits,  and  deBtitute,  to  a  remarkable  degree,  like 
XenobalanuB,  of  shelly  yalves. 

The  largest  specimen  which  I  have  seen  was  very  nearly  two  inches  in 
length :  in  this  specimen  the  star-shaped  shell  measured,  from  extreme 
point  to  point,  nearly  a  quarter  of  an  inch  in  diameter,  but  the  internal 
cavity  only  about  one  eighth  of  an  inch.  This  latter  measure  gives 
also  the  diameter  of  the  peduncle,  where  coming  out  of  the  shell ;  the 
diameter  just  beneath  the  hood,  was  in  this  same  specimen  rather 
more  than  a  quarter  of  an  inch,  and  therefore  greater  than  the  diameter 
of  the  points  of  the  shell.  The  depth  of  the  shell  from  the  upper  rim 
to  the  basal  membrane,  in  one  specimen  which  I  measured,  was  only 
one  twentieth  of  an  inch,  and  this  specimen  had  its  pseudo-peduncle 
one  inch  and  three  quarters  in  length,  consequently  thirty-five  times  as 
long  as  the  shell  was  deep. 

Structure  of  Shell. — The  almost  rudimentary  shell  (fig.  4  6)  consists 
of  a  small,  thin,  six-rayed  disc,  formed  of  six  compartments,  each  of 
which,  instead  of  being  outwardly  convex,  as  in  ordinary  Cirripedes,  is 
deeply  bowed  inwards.     The  narrow  sutures  (« s)  separating  the  six 
compartments,  run  along  the  middle  of  the  six  rays,  each  ray  being 
composed  of  the  bowed  ends  of  the  walls  of  the  adjoining  compart- 
ments.   The  rays  are  a  little  curved  towards  the  carinal  end  of  the 
shell.     It  is  remarkable  that  the  rostrum  is  smaller  and  less  deeply 
folded  inwards  than  the  other  compartments,  and  the  lateral  compart* 
ments  are  a  little  smaller  than  the  carino-lateral  compartments,  which 
is  exactly  the  reverse  of  what  is  usually  the  case.     Only  about  four 
zones  of  growth  have  been  preserved  in  any  specimen,  and  conse- 
quently the  shell  is  very  nearly  of  the  same  diameter  at  the  top  and 
bottom ;  for  the  upper  end  of  the  shell  is  rapidly  removed,  as  in  Tubi- 
cinella,  by  the  scaling  off  of  the  upper  rims  of  the  sheath,  and  by  the 
disintegration  of  the  walls.     The  zones  of  growth  are  commonly  not 
piled  exactly  over  each  other,  but  rather  obliquely,  as  represented  in 
fig.  4  b.     Each  2one  projects,  forming  a  prominent,  sharp,  toothed 
ridge  round  the  shell.     In  Coronula  (PI.  16,  fig.  6)  and  its  allies,  the 
outer  lamina  of  the  wall  is  formed  by  the  union,  a  little  above  the 
basal  margin,  of  ledges  running  along  the  sides  of  the  longitudinal 
septa.   In  Xenobalanus  (PI.  17,  fig.  4  c)  similar  ledges  are  lets  perfectly 
joined,  and  apertures  seem  always  to  be  left  in  transverse  rows  under 
the  transverse  toothed  ridges,  which  latter  are  best  seen  in  fig.  4  6.   The 
apertures,  of  course,  are  covered  by  membrane.     The  transverse  ridges 
are  surmounted  by  knobs  arising  from  the  longitudinal  septa;  and  the 
knobs  themselves  are  capped  by  other  little  heads,  which  are  not  repre- 
sented in  the  drawing.     Owing  to  these  projections,  and  to  the  pro- 
minence of  the  transverse  ridges  and  of  the  longitudinal  septa,  the 
external  membrane  is  attached  so  firmly  to  the  shell  that  even  with 
the  aid  of  caustic  potash  it  can  hardly  be  separated. 

The  internal  cavity  of  the  shell  is  small :  it  approaches  a  hexagon  in 
shape,  with  the  rostral  side  very  short,  and  the  lateral  sides  curved  in- 
wards. It  is  lined  by  a  rather  thick  sheath,  which  descends  very  near 
to  the  basal  membrane;  the  sheath  is  divided  into  very  distinct,  succes- 
sive convex  zones  of  growth.    The  external  membrane  of  the  pseudo- 
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peduncle  is  attached  with  remarkahle  atreogth  to  tbeae  rib-like  lones 
of  the  sheath.  The  alae  (a  in  fig.  4  6)  are  represented  by  mere  angular 
shoulders,  received  into  very  slight  notches,  and  placai  at  the  inner 
ends  or  entrances  of  the  double  walls,  or  rays  as  I  have  caUed  them. 
With  respect  to  the  radii,  they  also  are  in  an  extremely  rudimentary 
condition ;  but  a  thin  layer  of  shell,  apparently  continuous  and  homo- 
logous with  the  sheath,  extends  from  the  sheath  along  both  sides  of 
each  ray,  and  on  the  rostral  side  (whence  the  radius  ought  to  arise), 
about  half-way  from  the  end  of  the  ray,  gives  rise  to  a  projection  or 
ridge  (</,  in  fig.  4  6)  which  runs  from  the  top  to  the  base  of  the  shallow 
shell.  From  this  longitudinal  ridge,  septa,  parallel  to  the  basis,  extend 
to  nearly  the  extremity  of  the  ray  or  double  wall.  These  represent 
the  radii ;  but  they  never  grow,  so  as  to  increase  the  diameter  of  the 
shell.  These  radii  eridently  correspond  to  the  additional  or  pseudo- 
radii  in  Coronula,  which  in  that  genus  lie  between  the  parallel,  as  here, 
and  folded  parietes.  Of  the  true  radius,  baring  the  same  thickneas  as 
the  paries,  I  here  saw  only  traces  in  an  internal,  very  slight,  longi- 
tudinal ridge  running  up  the  shell,  close  to  the  outer  extremity  of  each 
ray  or  double  wall. 

The  membranous  Btuii  is  united  all  round  to  a  rather  wide  flap  of 
membrane  which  is  inflected  from  the  outer  surface  of  the  shell.  The 
cement-glands  appear  to  be  mere  enlargements  of  the  cement-trunks, 
which  latter  extend  in  two  nearly  straight  and  parallel  lines.  From 
each  gland  two  cement-ducts  proceed,  one  of  which  runs  parallel  to 
the  cement-truuk. 

The  pseudo-peduncle,  forming  the  main  part  of  the  animal,  has,  as 
far  as  external  appearance  is  concerned,  been  sufficiently  described.  The 
part  forming  the  hood  apparently  answers  to  the  protuberant  lips  of  the 
operculum,  and  the  lower  part  to  the  sub- cylindrical  shell  of  Tubicinella ; 
both  shell  and  peduncle  in  the  two  genera  being  wider  at  top  than  at 
bottom.  If  in  imagination  we  chip  away  (an  action  always  in  progress) 
the  whole  upper  part  of  the  shell  of  Tubicinella,  leaving  only  two  or  three 
zones  of  growth  at  the  base,  we  shall  convert  it  into  a  Xenobalanus, 
with  every  internal  part  and  organ  occupying  the  same  relative  posi- 
tion :  for  it  should  be  borne  in  mind  that  the  shell  of  Tubicinella  is 
lined  close  down  to  the  basis  by  the  opercular  membrane,  and  this  is 
strictly  comparable  with  the  outer  membrane  of  the  pseudo-peduncle 
of  Xenobalanus.  The  body,  as  in  Tubicinella,  is  attached  in  a  vertical 
position,  with  the  longer  axis  of  the  thorax  and  of  the  much  elongated 
prosoma  extending  in  the  direction  of  the  longitudinal  axis  of  the 
pseudo-peduncle.  The  point  of  attachment  of  the  body  to  the  lower 
part  of  the  hood  is  much  elongated,  but  presents  the  usual  muscles 
running  to  near  the  base  of  the  labrum  and  embracing  the  prosoma. 
The  adductor  scutorum  muscle  is  well  developed,  and  is  placed  close 
beneath  the  mouth,  where  the  collar  or  hood  commences  folding  over : 
hence,  no  doubt,  the  lower  end  of  the  large  and  long  orifice  into  the 
sack  can  be  closed  by  the  adductor ;  but  the  upper  end  probably  can 
only  be  blocked  up  by  the  outer  surfaces  of  the  curled  cirri.  The 
scuta,  I  may  add,  if  such  had  existed,  would  certainly  have  covered  the 
point  where  the  adductor  muscle  is  attached  to  the  exterior  membrane. 
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The  sack  extends  down  to  within  the  almost  rudimentary  shell :  the 
tonic  lining  it  is  unusually  strong ;  indeed,  in  the  reflexed  hood-like 
portion,  it  is  as  strong  as  the  properly  external  membrane.  The  latter 
seems  to  be  moulted  in  large  strips,  and  not  in  a  single  piece,  like  the 
opercular  membrane  in  Balanus :  just  above  the  ;ihell,  fragments  of 
three  or  four  of  these  outer  coats  are  retained  by  their  very  finn  attach- 
ment to  the  sheath.  The  two  layers  of  corium,  lining  the  outer  mem- 
brane of  the  pseudo-peduncle  and  the  inner  tunic  of  the  sack,  instead  of 
being,  as  usual,  united  almost  continuously  together,  stand  some  little 
way  apart,  and  are  connected  by  longitudinal  septa ;  hence,  in  a  trans- 
verse section,  especially  of  the  lower  part,  the  sack  is  surrounded  by  an 
irregular  ring  of  square  tubes  of  corium.  The  muscles  surrounding  the 
sack  and  imbedded  in  the  inner  fold  of  corium,  are  very  thinly  spread 
out ;  they  branch,  and  even  sometimes  cross  each  other ;  they  are  more 
numerous  at  the  carinal  and  rostral  ends,  but  certainly  cannot  be  said 
to  form  six  (or  five)  bundles,  as  in  all  other  sessile  cirripedes.  Some 
of  the  fascise  extend  down  to  the  very  basis,  and  some  up  to  the  sum- 
mit, to  near  the  two  little  horn-like  projections.  I  could  not  perceive 
any  transverse  striee  on  these  muscles.  Altogether,  they  are  very 
weak,  and  cannot  have  much  power  in  moving  the  whole  peduncle- 
like body. 

Bronchia. — ^These  are  largely  developed :  they  are  attached  to  two 
approximate,  longitudinal,  fleshy  crests,  which  extend  more  than  half- 
way down  the  sack,  along  the  carinal  margin.  Each  branchia  is 
double,  the  two  folds  being  united  where  attached  in  a  transverse  line 
across  the  sack,  on  a  level  with  the  attachment  of  the  body.  The 
inner  fold  is  much  smaller  than  the  outer ;  not  extending  half  so  far 
down  the  sack,  and  not  extending  so  far  transversely ;  it  is  also  hardly 
at  all  plicated.  The  larger  and  plicated  fold  extends  down  considerably 
below  the  lower  end  of  the  prosoma,  and  altogether  fully  equals  one  third 
of  the  entire  length  of  the  animal,  measured  from  the  shell  to  the  sum- 
mit of  the  orifice.     Both  folds  are  formed  of  very  delicate  membrane. 

Mouth. — Labrum  unusually  prominent,  as  measured  from  its  basal 
margin  to  the  crest,  which  is  but  slightly  notched,  hairy,  and  without 
teeth.  Palpi  broad,  heart-shaped,  clothed  on  their  inner  sides  by  a 
thick  brush  of  spines,  which  here,  as  on  the  other  gnathites  and  cirri, 
are  almost  all  doubly  serrated.  On  the  outer  margin  of  the  palpi  there 
are  a  few  longer  spines.  Mandibles  villose,  with  five  teeth,  of  which 
the  fifth  is  very  small  and  of  irregular  shape :  the  inferior  angle  is 
broad  and  pectinated.  There  are  no  intermediate  teeth  between  the 
second,  third,  and  fourth  teeth,  as  in  the  three  foregoing  genera.  Had 
I  not  known  that  the  lower  main  mandibular  teeth  were  always 
laterally  double  in  the  Balaninse,  and  had  I  not  observed  how  obscure 
this  structure  was  in  Coronula  and  Tubicinella,  I  should  have  over- 
looked the  merest  vestiges  of  double  teeth  in  the  present  genus ;  in- 
deed, in  some  specimens  the  teeth  seemed  to  be  absolutely  single. 
The  maxillae  are  villose :  their  edge  exhibits  a  trace  of  being  notched 
under  the  two  great  upper  spines.  The  outer  maxillae  are  bilobed,  but 
not  very  plainly :  between  these  organs  there  is  no  little  prominent 
mentum,  as  in  the  three  previous  genera. 
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Cirri. — ^The  dm  are  short,  particularly  the  three  anterior  pain. 
The  segments  in  all  are  singular,  from  being  so  much  compressed,  so 
short,  and  of  such  great  breadth ;  they  are  protuberant  in  front.  In 
the  second  and  thirtl  cirri,  the  broad  lateral  faces  of  the  segments, 
with  the  exception  of  the  posterior  face  of  the  posterior  ramns,  are 
almost  bare  of  spines.  In  the  three  posterior  pairs  of  cirri  (PL  29, 
fig.  6),  the  segments  are  protuberant  in  front,  and  support  three  pairs 
of  short  thick  spines,  with  an  intermediate  tuft ;  the  dorsal  tufts  are 
unusuaUy  small :  their  pedicels  are  remarkable  from  the  upper  seg- 
ment, and  the  upper  part  of  the  lower  segment,  being  produced  into 
a  rounded  protuberance,  dotted  with  spines :  I  have  met  with  a  similar 
structure  only  in  Sealpellum  vulgare.  In  the  third  pair  (fig.  5)  there 
is  only  a  trace  of  this  structure ;  and  in  the  second  pair  the  anterior 
margin  of  the  pedicel  is  straight,  and  clothed  with  three  tufts  of  bristles. 
The  pedicel  of  the  first  cirrus  is  very  broad,  aud  clssps  the  mouth. 

The  cirri  and  month  are  dark  chocolate  red,  like  the  outside  of  the 
animal  and  the  upper  part  of  the  eack.  The  thorax  is  redder  and 
paler.  The  four  posterior  articulations  of  the  thorax  are  straight  and 
transverse;  the  next  segment,  or  that  corresponding  with  the  second 
pair  of  cirri,  is  slightly  inflected,  in  the  usual  way,  towards  the  pro- 
soma.  The  prosoma  is  pale  coloured,  extraordinarily  elongated,  and 
bluntly  pointed ;  it  extends  down  (see  the  dotted  outline  in  PI.  17, 
fig.  4  a)  about  one  third  of  the  length  of  the  whole  animal.  Tlie 
orifice  leading  into  the  acoustic  sack  forms  a  freely  depending  little 
point  beneath  the  basal  articulation  of  the  first  cirrus.  The  stom«ich 
in  the  uppermost  part  is  deeply  and  closely  plaited  longitudinally, 
but  has  no  caeca ;  it  nins  down  (externally  coated,  as  usual,  by  the 
testes)  to  the  lower  point  of  the  prosoma,  and  is  then  doubled  back 
on  itself,  so  that  it  is  very  long. 

Generative  Syetetn, — ^'rhe  probosciformed  penis  is  short  and  thick, 
and  covered  with  very  minute  tufts  of  bristles :  there  is  no  knife-edged 
projection  at  its  dorsal  base.  The  vesiculse  seminales  are  much  con- 
voluted and  of  great  length.  The  ovarian  tubes  form  a  small  sheet 
within  the  rudimentary  shell,  in  the  normal  position,  over  the  basal 
membrane ;  and  likewise  higher  up  between  the  two  folds  of  corium 
surrounding  the  pseudo-peduncle ;  they  do  not,  however,  appear  to 
occur  round  the  lower  part  of  the  peduncle :  they  extend  highest  on 
the  rostral  and  carinal  sides,  and  lowest  on  the  two  lateral  faces.  The 
ova  are  wonderfully  numerous ;  they  are  ^  i*3  {^ths  of  an  inch  in  length : 
they  form,  instead  of  two  thin  lamellse,  two  almost  cylindrical  packets, 
which  are  held  together  by  most  feeble  membrane.  Each  packet,  in 
the  upper  part  lies  between  the  two  folds  of  the  branchiee ;  and  in  the 
lower  part,  is  embraced  only  by  the  larger  outer  fold.  The  two  packets 
of  eggs  sometimes  cohere  together  at  their  lower  ends. 

Imhedment, — The  shell  is  imbedded  up  to  its  summit,  but  the  shell 
is  very  shallow.  The  imbedment  seems  due  either  to  the  compression 
of  the  epidermis  of  the  porpoise,  or  to  its  formation  beneath  tne  shell 
having  been  checked ;  the  outline  of  the  true  skin  under  the  dark-coloured 
epidermis  is  not  in  the  least  affected.  The  epidermis  fills  up  the  bay-like 
spaces  formed  by  the  inwardly  folded  walls,  and  firmly  adheres  to  them. 
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Ajfiniiies. — This  genus  presents  very  varied  affinities  to  Tubicinella, 
Coronula,  and  Platylepas.  To  the  latter  it  is  more  especially  allied  in 
the  compartments,  being  singly  folded  inwards,  though  the  sides  of 
the  folds  are  not  here  closely  pressed  together,  as  in  Platylepas :  in 
both  these  genera  the  fold  is  less  deep  in  the  rostrum,  of  which  fact, 
in  Platylepas,  the  final  cause  is  evident,  but  here  there  seems  no  cause, 
excepting  the  simple  one  of  affinity.  Xenobalanus  is  further  allied  to 
Platylepas,  in  the  lesser  size  of  the  inner  fold  of  each  branchia,  compared 
with  the  outer,  and  in  the  structure  of  the  cement-glands,  and  to  a 
certain  extent  in  that  of  the  sheath.  To  Coronula  the  special  alliance 
18  shown  by  the  remarkable  character  of  the  pseudo-radii  lying  between 
the  parallel  and  adjoining  walls,  and  in  the  general  character  of  the 
cirri :  in  Coronula  we  have  the  terga  sometimes  quite  aborted,  and  the 
scuta  of  small  size,  thus  exhibiting  a  tendency  to  the  entire  absence  of 
opercular  valves,  so  remarkable  in  Xenobalanus.  To  Tubicinella,  the 
alliance  is  still  more  plainly  shown  in  the  external  shape  of  the  whole 
animal,  wider  at  top  tban  at  bottom, — ^in  the  opercular  membrane 
descending  almost  to  the  very  base — in  the  relative  positions  of  the 
different  parts  and  organs — ^in  the  upper  end  of  the  shell  continually 
scaling  off — ^in  the  prominence  of  the  transverse  external  ridges — in  the 
sheath  being  divided  into  successive  zones  of  growth,  and  being  pro- 
longed nearly  to  the  basal  membrane — and  in  the  edges  of  the  alee 
being  smooth.  Internally,  the  resemblance  is  also  plainly  shown,  in  the 
strength  of  the  internal  tunic  of  the  sack — ^in  the  branchiae  springing 
from  two  approximate  fleshy  crests — ^in  the  freely  depending  acoustic 
orifices — in  the  form  of  the  thorax  and  prosoma — ^and  consequently  of 
the  alimentary  canal. 

Seeing  the  state  of  the  almost  rudimentary  shell,  it  is  not 
difficult  to  imagine  its  total  disappearance.  Thinking  of 
this,  it  occurred  to  me  to  doubt  for  a  few  minutes,  whether 
Anelasma,  described  in  my  volume  on  the  Lepadidse,  which 
presents  many  points  of  resemblance  with  Xenobalanus, — 
viz.,  in  colour,  in  the  strength  of  the  internal  membrane  of  the 
sack,  in  the  size  of  the  orifice  with  its  thin  membranous  mar- 
gin, in  the  entire  absence  of  opercular  valves,  and  in  epizoic 
habits, — ^might  not  in  truth  be  a  sessile  cirripede,  in  an  ex- 
tremely altered  condition ;  for  the  cirri  of  Anelasma  are  in  so 
rudimentary  a  state,  and  the  mouth  in  so  modified  a  condi- 
tion, that  the  internal  characters  by  which  pedunculated  ciA*i- 
pedes  can  be  distinguished  from  the  Balaninae,  though  not 
from  the  Chthamalinse,  are  almost  lost.  But  if  Anelasma 
had  belonged  to  either  of  the  two  sub- families  of  the  Bala- 
nidsB,  the  sack  would  have  penetrated  almost  to  the  bottom 
of  the  peduncle ;  there  would  have  been  only  a  single  layer 
of  longitudinal  muscles  round  the  peduncle;  and  there 
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would  not  have  existed  ovigerous  frsena.  I  believe  that 
Anelasma  and  Xenobalanus  are  only  analogically  connected, 
being  no  more  related  together  by  true  affinity,  than  any 
other  two  genera  in  the  Lepadidae  and  Balanidse. 


Sub-Family — CnTHAMALiNiE. 

SAell  mth  the  rostrum  having  ala^  but  without  radii: 
rostrO'lateral  compartments  tvithout  ala  on  either  side: 
parietes  notporose. 

Mouth  with  the  labrum  bullate;  palpi  hardly  touchiny 
each  other :  third  pair  of  cirri  with  the  seyments  resembliny 
those  of  the  fourth  pair. 

The  shell  in  this  sub-family  consists  of  four,  six,  or  eight 
compartments,  with  the  addition,  in  Catophragmus,  of  several 
whorls  of  supplemental  compartments  or  s^es,  like  those 
forming  the  lower  part  of  the  capitulum  in  PoUicipes.  The 
rostrum  has  alse  and  no  radii ;  in  shape  and  size  it  resembles 
the  carina.  The  rostro-lateral  compartments  are  destitute  of 
alae ;  in  all  cases  they  overlap  the  adjoining  compartments, 
and  have  radii  (when  such  are  developed)  on  both  sides. 
In  the  genus,  Pachylasma,  however,  the  shell  must  be  looked 
to  very  young,  in  order  to  detect  this  normal  structure,  for  soon 
the  true  rostrum  and  rostro-lateral  compartments  become 
blended  together,  making  a  compound  rostrum,  destitute, 
as  in  the  BalaninsB,  of  alae,  but  furnished  with  radii.  The 
parietes  are  never  porose,  nor  furnished  with  regular  ^m- 
metricai  ribs  (representing  the  longitudinal  parietal  septa) 
on  their  inner  surfaces :  sometimes,  however,  on  the  b^sal 
internal  edges,  there  are  some  irr^ular  depending  points. 
In  conformity  with  the  simplicity  of  the  parietes,  the  Radii 
(which  are  seldom  much  developed)  have  likewise  a  simple 
structure ;  and  often  are  merely  formed  by  the  simple  lateral 
growth  of  the  parietes.  The  scuta  and  terga  are  articulated 
together  more  deeply  than  is  usual  in  the  Balanin® ;  and 
the  terga  never  have  a  long  spur. 
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Looking  to  the  animal's  body.  The  Labrum  is  always 
swollen  and  buUate.and  though  hollowed  out,  is  never  notched 
in  the  middle.  The  Palpi  are  rather  small,  and  have  not  their 
tips  nearly  touching  each  other.  The  mandibles  generally 
have  their  lower  main  teeth  laterally  single,  though  some- 
times they  are  double :  the  inferior  angle  is  always  pectinated. 
The  maxillse  are  always  notched  under  the  upper  pair  of 
great  spines.  Of  the  Cirriy  the  third  pair  much  more  closely 
resembles,  in  external  structure  and  powers  of  movement, 
the  fourth  than  the  second  pair,  though  sometimes  a  few 
of  the  basal  segments,  especially  on  the  anterior  ramus,  are 
thickly  covered  with  bristles,  as  on  the  segments  of  the 
second  pair.  In  three  species  belonging  to  two  genera, 
there  are  caudal  appendages,  resembling  those  generally 
present  amongst  the  Lepadidse,  but  never  found  in  the 
BalaninsB.  The  Branchiae  are  generally  smaller  than  in  the 
Balaninse ;  and  are  sometimes  quite  rudimentary. 

In  the  introductory  description  (p.  152  and  176)  of  the 
Family  Balanidse,  I  have  already  discussed  the  relations  of 
the  Chthamalinse  to  the  Balaninae,  and  of  the  several  genera 
to  each  other,  so  that  I  need  not  here  re-enter  on  the  sub- 
ject. 


12.  Genus — Chthamalus.     PI.  18,  19. 

Chthakalus.    Banxam.    Memoire  di  Storia  Natnrale,  1820. 
EuBAFHiA.    Conrad.    Joumal  Acad.  Nat.  Sc.  Philadelphia,  toI.  7, 

1834. 

Compartments  six:  basis  membranous^  but  sometimes  in 
appearance  calcareous,  owing  to  the  inflected parietes. 

Distribution  mundane ;  attached  generally  to  littoral  rocks  and  shells. 

This,  the  typical  genus,  is  the  largest  and  widest  distri- 
buted group  of  the  sub-family  Chthamalinse.  The  founder 
of  the  genus  apparently  did  not  perceive  its  essential 
character ;  Savigny,  however,  as  is  evident  from  the  excellent 
figure  in  the  great  work  on  iEgypt,  perfectly  understood 
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the  difference  between  Chthamalus  and  Balanus.  I  was 
first  indebted  to  Dr.  J.  E.  Gray  for  explaining  to  me 
this  difference;  but  the  only  published  account  which  I 
have  met  with  is  in  a  paper  by  the  Rev.  R.  T.  Lowe,*  in 
which  he  states,  on  the  authority  of  Mr.  Clark  of  Bath,  that 
in  Chthamalus  the  anterior  compartment  or  rostrum  has 
alae  like  the  posterior  compartment  or  carina,  the  anterior 
or  rostro-lateral  compartments  being  destitute  of  alae.  These 
characters  being  exactly  reversed  in  Balanus,  as  I  have 
already  explained  (p.  176)  under  the  sub-family  of  Bala- 
nines. 

The  shell,  owing  apparently  to  its  containing  much  animal 
matter,  is  particularly  subject  to  disintegration ;  and  when 
thus  much  affected  it  is  quite  impossible  to  distinguish  the 
species  by  external  characters.  It  is,  in  fact,  best  to  cast 
on  one  side  external  appearance,  though  when  the  shells 
happen  to  be  well  preserved,  each  species  has  its  own  pecu- 
liar aspect.  We  have  in  this  genus  smooth  and  plicated, 
cylindrical  and  depressed  varieties  of  most  of  the  species. 
The  development  of  the  radii  is  very  apt  to  vary,  and  even 
the  compartments  often  become  so  completely  united  and 
calcified  together  that  the  sutures  are  almost  or  quite  obli- 
terated. A  more  serious  difficulty  in  discriminating  the 
species,  arises  from  the  fact  of  the  opercular  valves,  not  only 
varying  extremely  in  external  appearance  in  consequence  of 
the  greater  or  less  disintegration  of  their  apices,  and  conse- 
quent exposure  of  their  articular  ridges  and  furrows  (com- 
pare fig.  la,  1  i,  1  c,  in  PI.  18),  but  from  their  truly  varjring 
in  outline  with  the  varying  shape  of  the  shell :  this  latter 
circumstance  is  probably  due  to  the  opercular  membrane 
which  unites  the  valves  to  the  shell  being  very  narrow,  and 
in  consequence,  differences  in  the  shape  of  the  shell  affect 
the  opercular  valves,  in  a  manner  and  to  a  degree  to  which 
the  Balaninae  are  not  subject  (compare  fig.  1  e,  1/,  1  ^,  in 
PI.  1 8).  The  scuta,  on  the  other  hand,  differ  to  an  unu- 
sually slight  degree  in  the  different  species.  In  the  com- 
mon Chthamalus  slellatus,  which  abounds  on  the  southern 
British  shores,  the  whole  external  aspect  of  the  shell  is 

*  'Zoological  Journal,'  vol.  3,  p.  76, 1828. 
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often  so  completely  masked,  owing  to  its  varying  shape, 
it^  obliterated  sutures,  its  deeply  disintegrated  and  punc- 
tured surface,  and  by  the  corroded  condition  of  its  opercular 
valves,  that  I  have  found  this  species,  in  the  collections  of 
naturaUsts  who  have  attended  to  cirripedes,  arranged  actually 
on  the  same  tablet,  mingled  with  specimens  of  Balanus 
balanoides.  I  have  myself  several  times  found  it  less 
troublesome  to  discriminate  these  two  genera  by  the  in- 
cluded animal's  body  than  by  the  shell,*  though  the  latter, 
when  well  preserved  and  developed,  possesses  such  ob- 
viously well-marked  characters :  the  same  thing  has  occurred 
to  me  with  some  of  the  other  species. 

General  Appearance. — The  shell  is  generally  depressed, 
but  sometimes,  when  growing  in  groups,  cylindrical.  The 
surface  is  either  smooth  or  longitudinally  folded ;  and,  as 
already  stated,  very  apt  to  be  deeply  disintegrated.  The 
radii,  when  developed,  are  narrow,,  with  their  summits 
oblique  and  rounded ;  but  they  are  often  quite  absent,  and 
sometimes  even  the  sutures  are  almost  obliterated.  The 
rostrum  and  carina  are  of  the  same  shape  and  size,  and  the 
two  lateral  compartments  on  each  side  are  of  nearly  equal 
breadths.  The  orifice  is  generally  sub-rhomboidal,  being 
widest  towards  the  carinal,  instead  of  towards  the  rostral 
end,  as  is  usual  in  Balanus :  but  in  Chthamalua  Jissus  the 
orifice  is  narrow  and  elongated.  The  opercular  valves  have 
their  apices  generally  disintegrated  and  worn  away,  and  are 
then  seen  to  be  deeply  locked  together.  The  colour  of  the 
shell  is  dirty  white  or  dull  purplish-red  or  brown ;  but  in 
C.  intertewtus  rich  violet-purple.  The  species  are  small,  not 
often  exceeding  half  an  inch  in  basal  diameter,  with  the 
exception  of  C.  Hembeli,  of  which  I  have  seen  a  specimen 
two  and  three  quarters  of  an  inch  in  diameter. 

Scuta. — ^These  present  no  particular  character,  excepting 
in  most  cases  the  large  development  of  the  articular  ridge, 
and  sometimes  the  presence  of  a  furrow  above  the  articular 

*  It  will  be  found  ultimately  to  save  time  and  trouble,  to  soak  for  half  an 
hour  in  hot  caustic  potash,  a  specimen  out  of  each  group  of  shells  to  be 
examined,  and  then  well  wash  and  brush  the  separated  valves  and  compart- 
ments ;  this  process  has  been  followed  bj  me  with  all  the  species  here  to  be 
described. 
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ridge,  of  which  only  traces  can  rarely  be  detected  in  Balanus; 
hence  in  these  cases,  as  in  C,  Hembeli  (PI.  18,  fig.  5  a,  be) 
and  acabroma  (PI.  10,  fig.  2  a,  2  c),  the  line  of  articulation 
between  the  scutum  and  tergum  is  more  complicated  than 
is  usual.  There  is  generally  a  slight  pit,  sometimes  even 
furnished  with  small  crests,  for  the  lateral  scutal  depressor 
muscle :  in  C.  scabrosus  (fig.  2  d,  q)  ei  part  of  this  muscle  h 
attached  to  a  small  pit  at  the  basi-scutal  corner  of  the  teigum, 
— ^a  fact  of  which  I  have  observed  no  instance  in  any  other 
genus.  In  C.  intertextm  the  terga  and  scuta  are  calcified 
together,  vnthout  even  a  suture  being  visible  on  their 
internal  faces.  In  C.  Hembeli  the  valve  is  externally  marked 
by  a  few  longitudinal  furrows. 

The  Terya,  like  the  scuta,  have  a  prominent  articular 
ridge  and  deep  furrow.  In  many  specimens  of  C.  steUatuB 
and  in  (7.  scabrosus  the  valve  is  narrow :  in  61  ^fissus  it  is 
triangular  and  nearly  equilateral.  The  crests  for  the  de- 
pressores  muscles  are  well  developed :  in  C.  acabrosus  (PI.  1 9, 
fig.  2  d,p)  these  crests  are  united  into  a  plate,  which,  together 
with  the  outer  lamina  of  the  valve,  forms  a  deep  narrow  pit : 
in  C.  Hembeli  the  crests  are  furnished  with  small  sub-crests. 
The  opercular  membrane  is  narrow ;  it  is  sometimes  fur- 
nished  with  a  few  minute  spines. 

Structure  of  Parietes, — The  parietes  are  solid,  and 
composed  of  successive  layers  of  shell;  the  inner  surface 
varies  in  condition  in  the  same  species,  being  either  smooth 
or  marked  with  branching  impressed  lines,  or  mamillated, 
or  often  irregularly  punctured  for  the  entrance  of  tubuli. 
Owing  to  these  tubuU,  the  walls,  when  externally  disinte- 
grated, often  become  punctured.  In  certain  depressed 
varieties  of  both  (7.  stellatus  and  scabrosus  the  walls  are  sup- 
ported by  irregular  depending  columns,  placed  along  either 
one  side  or  both  sides  of  the  sutures.  In  C.  intertesstus  we 
have  the  remarkable  character  of  the  wall  of  the  shell  grow- 
ing (I  presume  after  a  certain  age)  almost  rectangularly  in- 
wards, thus  forming  a  rather  wide,  flat,  calcareous  rim  round 
the  central  basal  membrane.  In  C,  Hembeli  the  internal  basal 
edges  of  the  parietes,  in  one  moderately  young  specimen, 
were  rugged  with  irregular  points,  but  presented  no  other 
remarkable  appearance ;  but  in  five  old  and  very  large  spe- 
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cimens,  the  whole  basis  was  calcareous,  being  absolutely 
continuous  with  the  inner  lamina  of  the  parietes,  showing 
that  the  latter  had  grown  flatly  inwards  all  round,  and 
had  then  become  confluent  in  the  middle,  so  that  there  was 
no  longer  any  basal  membrane ;  excepting,  no  doubt,  that 
which  had  existed  in  the  younger  stage,  and  which  would 
be  preserved  in  a  functionless  condition  between  the  surface 
of  attachment  and  the  inflected  parietes. 

When  an  opercular  valve  or  compartment  is  dissolved  in 
acid,  layers  of  tissue  are  left,  and  these  are  seen  to  be  pe- 
netrated by  tubuli,  which  enter  at  the  punctures  before 
mentioned  on  the  inside  of  the  shell:  these  tubuli  often 
stand  in  groups  of  three  or  four  together ;  they  are  about 
^th  of  an  inch  in  diameter.  Besides  these  irregularly 
scattered  tubuli,  there  are  in  the  opercular  valves  of  C. 
antennatus,  innumerable  smaller  parallel  tubuli,  running 
to  the  external  investing  membrane. 

Structure  of  tie  Badii  and  JUb. — The  radii,  when  de- 
veloped, are  always  rather  narrow.  Their  recipient  furrows 
are  generally  nearly  as  broad  as  the  radii  themselves.  Their 
edges  are  either  quite  smooth,  as  in  C.  antennatua ;  or  very 
finely  crenated;  or,  as  in  C.  dentatus  and  Hembeli  (PL  18, 
fig.  3  a,  5  a),  so  strongly  crenated  as  to  make  the  suture, 
both  externally  and  internally,  toothed :  in  these  two  species, 
the  radii  are  ribbed  in  transverse  lines  parallel  to  the  basis, 
each  rib  corresponding  with  one  of  the  projecting  and  in- 
terlocking teeth  on  the  sutures.  In  C.  intertextus^  and 
much  less  plainly  in  most  specimens  of  C.  scabrosus  (PI.  19, 
fig.  1  a,  2  a),  we  have  a  structure  in  appearance  very  different, 
for  the  radii  here  consist  of  several  very  oblique  plates,  {i.  e. 
nearly  parallel  to  the  parietes)  on  both  sides  of  the  sutures, 
which  are  interfolded  or  locked  together:  I  believe  that  this 
structure  is  a  mere  modification  of  that  in  C,  dentatus  and 
Hembeli,  the  transverse  ridges  on  the  radii  of  those  species 
being  here  developed  into  oblique  plates.  We  shall  hereafter 
meet  with  a  similar  structure  in  the  genus  Verruca ;  to  which 
genus,  until  meeting  with  these  two  species  of  Chthamalus, 
I  had  thought  that  the  interfolding  sutures  had  been  confined. 
The  sise  have  their  edges  generally  finely  crenated :  during 
diametric  growth  (when  such  takes  place),  they  are  rarely 
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added  to  above  the  level  of  the  opercular  membrane,  and 
hence  their  summits  are  oblique :  in  C.  intertextus^  however, 
the  alae  are  laterally  added  to  above  the  opercular  mem- 
brane, and  their  recipient  furrows  are  likewise  added  to,  of 
which  fact  I  have  seen  no  other  distinct  instance  in  any 
genus ;  hence  on  both  sides  of  the  sutures,  in  the  sheath  of 
this  species,  the  lines  of  growth  are  upturned.  In  some 
much  disintegrated  specimens,  both  of  C.  stellatus  (var. 
depressus)  and  of  C.  aniennatus,  the  radii  have  been  corroded 
away,  and  the  diametric  growth  is  eflFected  exclusively  by 
the  growth  of  the  alee,  which  are  moreover  much  exposed, 
and  rendered  conspicuous.  The  sheath  descends  a  mode^ 
rate  distance  down  the  shell.  When  a  shell  is  boiled  in 
potash,  the  sutures  (excepting  when  abnormally  calcified 
together,  as  very  often  happens  with  some  species)  always 
fall  apart,  showing  that  theunion  is  simplyby  animalised  matter. 

Basis.— The  basis  is  always  membranous ;  but  we  have 
seen,  in  C.  intertewtuSy  that  the  walls  form  a  flat  ledge  all 
round  the  base,  and  that  in  old  specimens  of  C.  Hembdh  they 
grow  so  far  inwards  and  become  so  completely  confluent,  that 
they  might  most  easily  be  mistaken  for  a  true  calcareous  basis. 
I  may  add,  that  in  one  elongated  specimen  of  C.  stellatus 
from  La  Plata,  the  walls  had  likewise  grown  rectangularly  in* 
wards,  forming  a  flat  base,  and  had  then  turned  upwards  in 
the  middle,  forming  a  medial  crest,  with  the  edges  not 
quite  calcified  together.  The  true  basal  membrane  is 
very  obscurely  divided  into  concentric  slips.  I  observed 
in  several  species,  attached  to  the  lower  surface,  an  ex- 
cessively fine  network,  quadrangular  or  hexagonal,  of 
yellow  vessels,  which  seemed  insensibly  to  pass  into  the 
sheets,  discs,  and  globules  of  cement,  by  which  the  mem- 
branous basis  adheres  to  the  supporting  surface.  I  saw,  in 
C.  antennatus,  numerous  irregular,  bifurcating,  and  inoscu- 
lating cement-ducts,  of  unequal  diameter,  often  crossing 
each  other,  and  sending  off  branches  ending  in  points:  the 
older  ducts,  instead  of  being  solidly  filled  up  with  cement, 
were  only  divided  by  septa.  I  did  not  succeed,  in  any 
species,  in  discovering  the  cement-glands. 

Mouth. — The  labrum  is  slightly  bullate,  with  the  middle 
portion  depressed,  but  not  forming  a  notch ;  in  some  species 
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it  is  hairy,  and  in  some  pectinated  with  short  spines.  The 
paljji  are  of  moderate  size.  The  mandibles  have  from  three 
to  five  main  teeth,  the  number  sometimes  varying  even  in 
the  same  species :  the  lower  teeth  are  either  plainly  double 
laterally,  or  very  obscurely  double,  or  to  all  appearance  quite 
single :  a  rather  large  lower  portion  of  the  mandible  is  finely 
pectinated.  The  maxillae  are  always  notched  under  the  two 
or  three  large  upper  spines:  the  notch  bears  some  fine 
spines :  beneath  the  notch  there  are  some  large  spines,  and 
at  the  inferior  angle  some  smaller  ones. 

Cirri. — The  first  and  second  pairs  are  always  very  short 
compared  with  the  four  posterior  pairs.  The  rami  of  the 
first  pair  are  slightly  unequal.  The  third  pair,  in  length 
and  armngement  of  the  spines,  very  closely  resembles  the 
three  posterior  pairs ;  in  C.  intertextus^  however,  the  few 
basal  segments,  chiefiy  on  the  anterior  ramus,  are  thickly 
clothed  with  bristles,  Uke  the  segments  of  the  second  cirrus. 
In  C.  antennatus  (PL  29,  fig.  2),  the  anterior  ramus  of 
this  same  third  pair  is  usually  (one  single  specimen  being 
excepted)  much  elongated,  having  at  least  twice  as  many 
segments  as  the  posterior  ramus,  but  the  number  is  vari- 
able; and  these  segments,  either  all,  or  only  the  upper 
ones,  instead  of  having  their  spines  regularly  arranged  in 
pairs,  in  a  double  row,  are  surmounted  each  by  a  circle  of 
spines:  I  suspect  that  these  elongated  rami  of  the  third 
cirrus  act  as  antennae.  It  can  hardly  be  an  accidental  coin- 
cidence, that  certain  genera,  as  Lysmata  and  Pandalus, 
amongst  the  Macrourous  Crustaceans,  have  the  same  leg 
(homologically  the  second  thoracic  limb)  elongated  and 
antenniformed.  Certain  varieties  of  C.  atellatm  and  cirraius, 
also,  have  the  anterior  ramus  of  this  same  third  cirrus  con- 
siderably elongated.  We  are  thus  reminded  of  the  remark- 
able variability  in  the  numbers  of  the  segments,  and  in  the 
arrangement  of  their  spines,  in  the  cirri  of  Tetraclita  porosa  ; 
in  that  species,  however,  it  was  chiefly  the  terminal  seg- 
ments of  the  posterior  ramus  of  the  third  cirrus  which  were 
so  highly  variable.  The  three  posterior  pairs  of  cirri  in 
Chthamalus  support  from  three  to  five  pairs  of  main  spines 
on  each  segment,  the  number  often  varying  in  the  same 
species,   with   some   minute  intermediate   bristles.      The 
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dorsal  surfaces  of  these  segments,  in  some  of  the  species, 
are  serrated  in  an  upward  direction. 

Bodyy  8fc. — ^The  body  does  not  present  any  particular 
character :  in  C.  acabrosus  there  is  a  sUght  ridge  running 
from  the  base  of  the  first  cirrus  towards  the  adductor 
scutorum  muscle  :  this  ridge  is  clothed  with  a  few  hairs ; 
there  are  also  some  hairs  at  the  carinal  end  of  the  sack.  In 
C.  dentatusj  also,  there  are  hairs  on  the  outer  tunic  of  the 
prosoma.  In  two  species  which  I  opened,  there  were  no 
caeca  to  the  stomach.  The  ova  vary  in  length  from 
'I^Hh  of  an  inch  in  length;  they  are  packed  in  two  lamellae 
lying  on  each  side  of  the  animal's  body.  The  larva  just 
escaped  out  of  the  egg,  in  C.  stellatus,  scabrosus  and  ilen^ 
tatuSy  had  a  large  probosciformed  mouth. 

Branchiae. — These  present  a  very  singular  amount  of 
difference  within  the  limits  of  the  same  genus.  In 
C.  stellatus  and  aniennatus  we  have  a  simple  fillet,  tapering 
a  little,  barely  plicated,  and  about  half,  or  more  than  half, 
as  long  as  the  sack ;  in  C.  scabrosus  the  branchiae  are  entirely 
aborted,  or  are  perhaps  represented  by  the  slight  hairy  ridge 
at  the  carinal  end  of  the  sack :  in  C.  dentatus,  on  the  other 
hand,  each  branchia  consists  of  two  large  folds,  barely 
plicated,  almost  covering  the  whole  side  of  the  sack,  so  that 
here  the  branchiae  are  developed  to  an  unusual  d^ree, 
more  than  in  Balanus,  and  as  in  Coronula  and  its  allies :  in 
the  same  manner  as  in  these  latter  genera,  the  outer  fold  is 
considerably  larger  than  the  inner  fold. 

Affinities. — C.  interteictus  is  the  most  distinct  species 
of  the  genus,  as  shown  by  the  peculiar  radii  and  alae,  by 
the  scuta  and  terga  being  calcified  together,  by  the  character 
of  the  third  pair  of  cirri,  and  by  the  inflected  parietes 
forming  a  ledge  round  the  membranous  basis ;  but  in  this 
latter  respect  C.  intertewtus  resembles  C.  Hembeli.  C.  Hembeliy 
in  its  serrated  radii,  is  closely  related  to  C.  dentatus ;  and 
this  latter  species  differs  in  the  structure  of  its  radii  only 
in  degree  from  certain  varieties  of  C.  stellatus.  Lastly, 
C.  intertextus,  in  its  peculiar  radii,  closely  resembles  C. 
scabrosus,  and  this  latter  species  does  not  differ  much  from 
the  other  species.  Hence  the  genus  Chthamalus  has  no 
claims  to  be  subdivided  into  smatUer  genera. 
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Range. — ^The  species  are  found  all  round  the  world,  from 
(as  far  as  I  have  seen)  54® — 55®  north,  to  Cape  Horn,  in 
55° — 56°  south.  All  the  species,  of  the  habits  of  which  I 
know  anything,  are  littoral ;  and  in  many  parts  of  the  world 
are  excessively  numerous,  quite  covering  large  spaces  of  the 
coast-rocks,  and  often  coating  the  coast-shells.  Chthamalm 
dentatm  is  littoral,  like  the  other  species;  but  it  often  lives 
attached  on  Balanua  tintinnabulum  and  amphitrite,  on 
the  bottoms  of  ships  airiving  in  British  ports  from  the 
west  coast  of  Africa.  I  do  not  know  of  any  instance  of 
more  than  two  species  occurring  in  the  same  region.  Some 
of  the  species  have  large  ranges :  (7.  scabrosus  extends  from 
the  Falkland  Islands  and  Tierra  del  Fuego  to  Peru;  and 
C.  stellatus  has  an  enormous  extension  over  almost  the 
whole  world,  excepting  the  west  coast  of  South  America  and 
Australia.  I  do  not  believe  any  species  of  the  genus,  owing 
probably  to  their  littoral  habits,  have  hitherto  been  found 
fossil. 


1.  Chthamalus  stellatus.     pi.  18,  fig.  la — Ik. 

Lepas  stellata.    PolL    Testacea  TJtriasque  Sidlise  (1795),  Tab.  5, 

fig.  18—20. 
—    DSPUS88A  (var.)    lb.,  Tab.  5,  fig.  12 — 16. 
Cbthamalvb  stillatus.    Banzani.    Memoire  di  Storia  Naturale 

(1820).  Tab.  3,  ^.  21—24. 

—  olabes  {var.)    Ba$uani.    lb. 

—  8TBLLATUS.      PhUippt    (!)      Enumeratio    Mollasc. 

Sicilies. 
Lepas  punctatus.    Montagu  (!)    Testacea  Britannica  (1803). 

SheU  white  or  gray^  generally  much  corroded  and  punc- 
tured: radii  {when  present)  narrow,  with  their  sutural 
edges  most  finely  crenated ;  tergum  with  the  crests  for  the 
depressor  muscle  depending  barely  beneath  the  basal  margin. 


Far.  (a,  commanis)  fig.  I  a,l/i  Shell  conical  depre98ed,  upper  pari 
corroded,  walk  folded^  sutures  moderatefy  plain  or  obliterated;  radii 
not  detfeloped;  orifice  broadly  otaL 
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Tar.  (6)  :  Shell  elongated,  9ulhcyUndrieal:  tutures  obliterated;  eur- 
face  much  corroded;  orifice  almost  circular. 

Far.  (c,  communis)  fig.  1  c,  le,  \h:  Shell  conical^  folded,  eome- 
times  covered  by  membrane;  radii  developed^  narrow;  orifice  sub' 
hexagonal,  toothed. 

Far.  (d,  fragilis)  fig.  1  </ :  Shell  conical,  smooth,  thin;  compartments 
easily  separable,  pale-coloured;  radii  developed,  narrow;  orifice  large, 
toothed,  sub-hexagonal. 

Far.  {e,  depressus)  fig.  \b,  \g,  1  A :  Shell  much  depressed,  surface 
much  corroded,  smooth :  aim  largely  exposed,  marked  by  lines  of  growth : 
radii  not  present ;  parietes  on  the  under  side  often  supported  by  pillars; 
orifice  sub-hexagonal. 

Hob. — Southern  shores  of  England,  Ireland,  Isle  of  Man,  Mediterranean, 
Madeira,  Gape  de  Verde  Islands,  Southern  United  States  (Charlestown),  West 
Indies,  Brazil  (Bahia),  Kio  Plata  (Quritti  Island),  Red  Sea,  Philippine  Archi* 
pelago.  Coast  of  Cliina,  Gulf  of  Gorea,  Oregon  or  Northern  California. 

This  species  is  very  widely  distributed  and  extremely 
common.  On  the  coast-rocks  of  the  southern  shores  of 
England  it  is,  in  parts,  eveii  more  numerous  than  the 
Balanus  balanoidea,  with  which  it  often  grows  mingled. 
As  already  stated,  it  is  often  confounded  in  British  collec- 
tions with  this  species  of  Balanus,  under  the  name  of 
Balanus  punctatus;  that  Montagu  had  this  Chthamalus  in 
view,  when  describing  his  Lepas  jmnctatus,  is  certain,  from 
his  original  specimen  in  the  British  Museum,  but  whether 
this  was  the  case  with  his  predecessor,  Pulteney,  in  the 
Dorset  Catalogue,  I  do  not  feel  so  sure.  Chthamalus 
atellattis  varies,  as  we  shall  immediately  see,  extremely  in 
appearance.  Some  of  the  varieties,  as  var.  depressusj  which 
in  external  aspect  are  especially  distinct,  I  have  no  doubt 
are  reallv  varieties,  but  whether  this  is  the  case  with  some 
of  the  forms  from  the  more  distant  localities,  is  a  little  more 
doubtful;  but  I  beg  that  it  may  be  observed,  that  I  have, 
in  the  case  of  every  one  of  the  varieties,  and  of  all  the 
specimens  from  distant  localities,  cleaned  with  potash  and 
most  carefully  examined  the  disarticulated  valves,  and  like- 
wise dissected  the  included  animal's  body. 

General  Appearance. — British  spedmens  are  asually  conical,  and 
have  their  walls  folded,  corroded  in  their  upper  parts,  with  the  radii 
not  developed,  and  the  sntureB  more  or  less  ohliterated ;  in  this  state 
the  orifice  of  the  shell  is  entire,  and  very  broadly  oval :  1  have  seen 
apecimens  in  this  condition  from  Madeira,  Braxil,  and  the  Golf  ^ 
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Corea.  The  shells  when  crowded,  are  rendered  cyJindrical,  and 
more  or  less  elongated,  with  the  sutures  as  viewed  externally  quite 
obliterated  ;  the  surface  rugged  and  much  disintegrated ;  and  the  onfice 
nearly  circular:  in  this  extreme  condition  I  have  seen  specimens  from 
England,  from  near  (}enoa,  and  from  the  mouth  of  the  Plata:  the 
apecimens  from  these  last  two  localities  were  of  remarkable  size,  being 
half  an  inch  in  diameter,  and  rather  more  than  half  an  inch  in  height. 
Again,  other  British  specimens  (fig.  Ic),  though  not  nearly  so  common,  are 
rather  steeply  conical,  and  have  not  only  their  sutures  distinct,  but  narrow 
radii  are  plainly  developed  on  apparently  both  sides  of  the  sutures;  in  this 
case  the  orifice  is  slightly  toothed,  and  is  rather  elongated :  I  have  seen 
specimens  in  this  condition,  but  with  their  walls  rather  more  deeply 
folded,  from  the  Cape  de  Verde  and  Philippine  Archipelago.  Other 
specimens,  from  some  unknown  tropical  sea,  differed  only  in  the  walls 
being  but  slightly  folded,  and  being  so  perfectly  preserved  as  to  be 
externally  covered  with  membrane :  this  latter  circumstance  gave  the 
specimens  a  peculiar  appearance.  In  this  condition  were  some  speci- 
mens (fig.  1  d)  attached  to  oysters  sent  to  me  by  Professor  Agassiz,  from 
Gharlestown ;  and  which  differed  from  all  the  others  that  I  have  seen,  in 
the  thinness  and  smoothness  of  their  compartments,  and  in  the  facility 
with  which  the  compartments  separated  from  each  other  and  from  the  sur- 
face of  attachment :  hence  I  have  called  this  form,  which,  until  finding 
more  important  differences,  [  must  rank  as  a  variety,  fragilu :  it  has 
stronger  claims  than  the  other  varieties  to  be  specifically  separated ; 
but  1  suspect  that  it  has  been  exposed  to  some  peculiar  modifying 
conditions. 

Lastly,  we  have  the  variety  (fig.  1  b)  excellently  figured  and  described 
by  Poli,  under  the  name  of  £.  depressa  :  this  is  much  depressed,  with  the 
walls  thin,  not  folded,  with  the  surface  much  corroded,  with  the  sutures 
very  distinct,  with  the  radii  not  at  all  or  barely  developed,  but  with 
the  alse  largely  developed,  and-  marked  with  lines  of  growth,  resulting 
from  the  diametric  growth  of  the  shell :  the  orifice  is  hexagonal,  but 
broadest  towards  the  carinal  end :  most  of  the  specimens,  but  not  all, 
have  on  the  under  sides  of  their  compartments  rugged  pillars  depend- 
ing from  beneath  the  al8e,.for  the  purpose,  apparently,  of  supporting 
the  much  depressed  shell.  This  much  depressed  variety  attains  a 
larger  basal  diameter  (but  not  a  greater  bulk  or  iutemsl  capacity) 
than  any  other  variety,  namely,  sometimes  three  quarters  of  an  incb. 
The  great  peculiarities  of  this  variety  result,  apparently,  from  its  much 
depressed  form,  deeply  corroded  not  folded  walls,  and  considerable 
diametric  growth ;  from  the  latter  cause  the  alee  are  largely  developed ; 
as  I  can  find  neither  internally  nor  externally  any  fixed  diagnostic 
character  I  have  not  hesitated  to  rank  this  form  as  a  variety.  Poli 
found  his  specimens  mingled  with  the  ordinary  C.  stellatuB^  on  the 
shores  of  Sicily ;  and  I  collected  at  St.  Jago,  in  the  Cape  de  Verde 
Archipelago,  some  specimens  nearly  as  well  characterised,  also  associated 
with  the  common  variety. 

The  shell  itself  is  dirty-white  or  gray,  or  brown :  in  some  varieties, 
however,  the  white  is  nearly  pure :  internally  the  parietes  are  generally 
tinted  doU  purple.    The  corium  of  the  sack  is  dark  greenish-black, 
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with  a  white  edge  to  the  lips  lining  the  aperture  between  the  opercular 
▼alves. 

Structure  of  Shell  and  Badii,  ^. — ^The  under  side  of  the  pariete»  is 
either  quite  smooth,  or  marked  with  slight,  branching,  depressed 
lines ;  or  mamillated ;  or  irregularly  studded  with  large  pores.  I  hafe 
already  alluded  to  the  pillars,  depending  from  the  under  sides  of  the 
alse  in  most  specimens  of  var.  deprewue :  these  pillars  tend  to  form 
ridges,  parallel  to  the  sides  of  the  compartment,  like  those  we  shall 
presently  see  in  certain  specimens  of  C.  eeabroeua.  The  radii  are  very 
narrow,  when  best  developed ;  their  edges,  when  disarticulated,  can  be 
seen,  when  examined  by  a  strong  lens,  to  be  finely  crenated.  The 
edges  of  the  alse  are  likewise  very  finely  crenated. 

Scuta. — The  outline  of  these  valves  varies  considerably  in  specimens 
taken  out  of  the  same^roup :  we  have  either  a  nearly  equilateral  triang^ 
(fig.  1/)  or  the  tergal  margin  ( 1  e)  is  much  shorter  than  the  other  margins. 
There  is  always  a  deep  depression  for  the  adductor  muscle,  and  a  small 
pit  of  very  variable  depth  for  the  lateral  depressor.  But  the  teigsl 
margin  offers  the  greatest  variability ;  here  we  see  a  very  prominent 
articular  ridge  or  fold,  having  either  a  straight  edge  or  a  single  or 
double  prominence  (fig.  1  e — 1  A).  In  specimens  in  the  same  group  we 
fisd  considerable  variation  in  these  points ;  but  the  amount  of  difference 
is  sometimes  so  great,  that  I  long  hesitated  whether  to  rank  some  of 
the  varieties  as  species.  The  Terpa,  likewise,  vary  greatly  in  shape 
and  width :  in  some  of  the  commonest  varieties  (and  in  var,  depretnu) 
the  valve  is  very  narrow,  with  the  under  surface  channelled  or  concave: 
in  other  varieties  the  valve  is  much  broader  and  flatter.  The  spur  is 
but  slightly  developed.  The  crests  for  the  depressor  muscles  barely 
descend  beneath  the  basal  margin  of  the  valve.  The  articular  ridge,  in 
some  varieties  (as  in  specimens  from  Madeira  and  the  Gape  de  Verde 
Islands),  is  extremely  prominent  and  straight  (1/)  ;  in  others,  it  is  little 
prominent  and  deeply  sinuous(  1  A).  This  great  variability  in  the  articular 
margins  of  the  scutum  and  tergum  seems  to  be  mainly  due  to  the  cor- 
rosion to  which  these  valves  have  been  subjected,  and  their  oonseqaently 
modified  growth :  in  some  specimens  the  articular  ridge  of  the  acutum, 
and  in  others  that  of  the  tergum,  has  been  largely  developed,  in  either 
case  their  mutual  outlines  being  greatly  affected. 

BranehUe, — These  are  narrow,  hardly  at  all  plicated,  dongated, 
being  about  half  as  long  as  the  sack.  In  a  specimen  from  La  Plata, 
this  oi^;an  ended  rather  more  abruptly  in  a  point  than  it  did  in  other 
specimens. 

Mouth, — ^The  crest  of  the  labrum  is  usually  hairy,  but  in  a  specimen 
from  Bahia  (Brazil)  there  were  some  very  fine  teeth.  The  palpi  vary 
somewhat  in  shape,  and  sometimes  have  a  row  of  bristles  along  their 
basal  exterior  margins.  The  mandibles  usually  have  four  main  teeth, 
the  lowest  one  being  confluent  with  the  inferior  pectinated  angle :  in 
var.  deprewue^  in  the  same  individual,  there  were  only  tturee  teeth  on 
one  side  of  the  mouth  and  flve  on  the  other ;  the  lower  main  teeth  are 
laterally  double,  but  generally  one  tooth  of  each  pair  is  so  small  and 
obscure  as  to  be  perceived  with  difliculty.  In  the  maxilke,  there  are 
some  large  spines  above  the  notch,  and  in  the  notch  some  fine  oues  x 
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in  var,  depresstu,  and  in  a  cylindrical  var,  from  La  Plata,  there  was 
quite  a  tuft  of  small  spines  above  the  notch. 

Cirri, — ^The  outer  surface  of  the  pedicel  of  the  second  cirrus  bears 
a  tuft  of  long,  fine,  plumose  hairs :  the  terminal  segments  of  the  rami 
of  this  cirrus  sometimes  (as  in  the  La  Plata  specimens)  support  a  clump 
of  coarsely  pectinated  spines.  In  specimens  having  six  segments  in 
the  shorter  ramus  of  the  second  cirrus,  the  shorter  ramus  of  the  third 
cirrus  had  fifteen  segments.  The  two  rami  of  the  third  cirrus  are  usually 
equal  in  length  and  in  the  number  of  their  segments ;  but  in  the  Brazilian 
specimen  there  were  fifteen  segments  in  the  posterior,  and  twenty-six 
in  the  anterior  ramus ;  in  another  specimen,  fixed  on  a  tropical  Pema, 
there  were  in  the  two  rami  of  this  third  cirrus  eighteen  and  twenty- 
four  segments.  In  the  three  posterior  pairs  of  cirri  each  segment 
carries  either  four  or  five  pairs  of  main  spines :  the  segments  vary  a 
little  in  the  degree  to  which  they  are  elongated,  being  most  elongated 
in  the  var.  from  La  Plata,  with  an  elongated  shell. 

Varieties, — It  will  have  been  observed,  that  the  shell,  in  the  speci- 
mens from  several  distant  quarters  of  the  world  over  which  this  species, 
as  I  beUeve,  ranges,  differs  considerably  in  external  aspect :  so  do  the 
opercular  valves ;  and  so  do  the  parts  of  the  mouth  and  cirri :  but  I 
cannot  make  out  that  these  differences  are  coordinated.  Thus,  var, 
depresetu,  which  is  so  entirely  different  from  the  others  in  appearance, 
differs  only  internally  in  the  presence  of  a  tuft  of  fine  spines  above  the 
notch  of  the  maxillse;  and  this  character  is  found  in  the  La  Plata 
variety,  which,  as  far  as  the  shell  and  opercular  valves  are  concerned, 
is  at  the  other  end  of  the  scale  of  variation.  Again,  var.fragilisy  from 
Charlestown,  presents,  in  the  animal's  body,  hardly  any  difference.  The 
Brazilian  specimens,  which  in  the  shell  and  operculum  offer  only  quite 
common  characters,  have  the  remarkable  peculiarity  of  a  considerable 
difference  in  the  length  and  number  of  the  segments  in  the  rami  of 
the  third  cirrus ;  they,  also,  have  the  segments  of  the  sixth  cirrus  con- 
siderably elongated,  and  the  labrum  finely  toothed.  Of  these  pecu- 
liarities one  alone,  namely,  the  inequality  in  the  rami  of  the  third  cirrus, 
but  in  a  lesser  degree,  is  common  to  the  specimens  adhering  to  the 
tropical  Pema,  which  had  a  shell  very  unlike  the  Brazilian  variety,  but 
which,  on  the  other  hand,  differed  scarcely  in  a  single  character  from 
some  other  specimens  from  an  unknown  tropical  sea,  in  which  the 
rami  of  the  third  cirrus  were  quite  equal.  The  La  Plata  specimens 
differ  most  in  internal  characters,  viz.,  in  the  tuft  of  fine  spines  above 
the  notch  of  the  maxillae,  in  the  coarsely  pectinated  spines  on  the  tips 
of  the  second  pair  of  cirri,  in  having  the  segments  of  the  sixth  cirrus 
much  elongated,  and  in  the  apex  of  the  branchiae  beine  abruptly 
pointed ;  yet  in  the  shell  and  operculum  they  were  identical  with  cer- 
tain Mediterranean  varieties.  From  these  several  facts,  I  must  believe 
that  all  the  widely  distributed  forms  here  grouped  together,  do  really 
belong  to  the  same  species. 
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2.  Chthaiialus  antennatus.     PL  18,  fig.  2. 

Shell  conical^  generally  smooth :  when  not  deeply  corroded 
of  a  pale  dirty  flesh-colour :  sutures  always  distinct:  radii, 
tohen  present,  with  their  sutural  edges  quite  smooth. 

^o^.— New  South  Wales,  (Moreton  Baj,  SZ**  S. ;  Sjdney ;  Tvofold  Bay), 
Van  Dieroen's  Land  (Hobart  Town).  Attached  to  littoral  rocks  and  shells ; 
Mus.  Brit.,  Cuming,  Darwin. 

General  Appearance  and  Structure  of  Shell, — Shell  conical,  rather 
smooth ;  when  not  much  corroded,  of  a  pale  dirty  flesh>colonr ;  often 
covered  by  membrane;  sometimes  deeply  corroded,  extremely  rugged, 
and  then  of  a  brown  colour ;  in  this  condition  not  much  punctured, 
as  generally  is  the  case  with  C.  stellatue.  Sutures  almost  always  quite 
distinct ;  rarely  the  shell  becomes  cylindrical  with  the  sutures  oblite- 
rated. Orifice  moderately  elongated,  sub-hexagonal.  Radii  rather 
narrow,  but  not  so  narrow  as  in  C  stellatus,  smooth,  with  their  upper 
margins  very  oblique :  when  disarticulated  their  edses  are  quite  smooth. 
The  edges  of  the  alee  are  sometimes  crenated,  and  sometimes  not  so, 
being  only  marked  by  lines  of  growth ;  they  are  often  rather  thick. 
The  parietes  are  usually  rather  thick,  with  their  internal  surfaces 
smooth,  and  not  mamillated,  as  is  so  often  the  case  with  C,  stellatus. 
The  largest  specimens  which  I  have  seen,  were  '6  of  an  inch  in  basal 
diameter. 

Opercular  Valves. — These  are  hardly  distinguishable  from  those  of 
C.  stellatus.  The  only  very  slight  diflerence  which  I  can  point  out  is, 
that  the  crests  for  the  tergal  depressores  are  less  spread  out,  and  depend 
rather  more  beneath  the  basal  margin  of  the  valve ;  and  lastly,  that  the 
surface  of  the  tergum,  just  above  these  crests,  is  rather  prominent. 

Bronchia:  these  are  oblong;  taper  but  little,  and  have  a  broad 
rounded  end :  they  are  scarcely  plicated. 

Mouth. — ^Tbe  crest  of  labrum  is  hairy :  the  palpi  are  square,  and 
have  no  bristles  along  their  basal  exterior  margins,  but  long  ones  at 
their  truncated  ends.  The  mandibles  have  three  or  four  main  teeth  ap- 
parently single :  the  inferior  coarsely  pectinated  portion  is  short.  The 
maxillae  are  deeply  notched. 

Cirri. — ^The  first  and  second  pairs,  and  portions  of  the  third,  are 
darker  coloured  than  the  three  posterior  pairs.  The  rami  in  both  of 
the  first  two  pairs  are  slightly  unequal  in  length.  The' third  cirrus  is 
much  longer  than  the  second :  in  a  specimen  in  which  there  were  six 
segments  in  the  shorter  ramus  of  the  first  and  second  pairs,  there  were 
twenty  segments  in  the  posterior  and  shorter  ramus  of  the  third  cirrus ; 
and  in  this  same  individual  there  were  no  less  than  forty-nine  segments 
in  the  anterior  ramus.  In  another  specimen  (PL  29*  fig.  2)  the  number 
of  segments  in  the  two  rami  of  the  third  cirrus,  was  20  and  41 ;  in 
another,  the  numbers  were  18  and  53 ;  in  several  other  specimens  the 
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numbers  Taried  in  abont  these  proportions ;  but  in  one  single  specimen 
the  numbers  were  equal.  Not  only  did  the  number  of  segments  thus 
▼ary  in  the  two  rami,  but  likewise  the  arrangement  of  the  spines  on 
the  segments  in  the  anterior  and  longer  ramus ;  in  some  specimens  the 
spines  on  all  the  segments  were  arranged  in  a  single  circle,  and  then 
the  organ  had  a  specially  antenniformed  appearance:  in  other  speci- 
mens, some  of  the  lower  segments  (in  one  case  thirteen  in  number)  had 
the  spines  placed  in  regular  pairs  precisely  as  on  the  posterior  ramus, 
and  as  on  the  three  posterior  pairs  of  cirri.  Under  the  genus  I  have 
pointed  out  the  resemblance  between  this  structure  and  that  occurring 
in  certain  Macrourous  Crustaceans.  The  pedicel  of  the  third  cirrus 
had  its  spines  more  crowded  and  irregular  than  on  the  three  posterior 
pairs  of  cirri.  The  segments  in  the  latter  vary  in  bearing  either  three 
or  four  pairs  of  main  spines.  The  whole  dorsal  surfaces  of  the  lower 
segments  of  the  several  posterior  cirri  are  serrated  in  an  upward 
direction 'by  short  spines,  but  to  a  variable  degree. 


3.  Chthamalus  GIRRATUS.     PI.  18,  fig.  4  a,  4s  i. 

SheU  fjoliite  or  gray :  sheath  and  opercular  valves  generally 
clothed  hy  fimbriated  membrane :  teryum,  with  its  basi-carinal 
angle  depending  and  pointed. 

Hab, — ^Peni,  Chile,  Chiloe,  Northern  Chonos  Islands.  Attached  to  littoral 
rocks,  and  sometimes  to  littoral  shells,  often  mingled  with  Chikamalus  scabrotw ; 
Mus.  firit.  Coming,  Darwin. 

Creneral  Appearance  and  Structure  of  Shell. — Shell  dirty  white  or 
gray :  sometimes  tinted  pale  purple  within :  irregularly  conical,  or  much 
depressed,  or  cylindrical  and  much  elongated.  Generally  much  cor^ 
roded,  sometimes  well  preserved  and  covered  by  membrane.  Orifice 
rather  large,  of  variable  shape.  Sutures  often  quite  obliterated. 
Radii  when  developed  narrow,  with  their  sutural  edges,  as  well  as  those 
of  the  alse,  generally  very  finely  crenated,  but  to  a  variable  degree. 
The  membrane  lining  the  sheath  and  covering  the  opercular  valves,  is 
remarkable  from  each  zone  being  fimbriated ;  for  this  expression  is  more 
correct  than  to  say  that  the  membrane  bears  a  row  of  spines,  though 
the  fimbriae  do  approach  in  character  to  spines ;  sometimes,  though 
rarely,  the  fimbriae  are  branched.  The  largest  specimens  which  I  have 
seen  (from  Coquimbo  and  Valparaiso)  were  half  an  inch  in  basal  dia« 
meter,  and  some  of  these  were  so  much  elongated  as  to  be  one  inch  iu 
height. 

Scuta, — ^The  scuta  are  rather  narrow :  they  have  a  somewhat  pecu- 
liar appearance,  from  the  articular  furrow  being  wide,  and  from  the 
articular  ridge  projecting  with  a  uniform  curvature :  the  pit  for  the 
lateral  depressor  muscle  has  some  minute  crests,  of  which  I  have  seen 
traces  in  the  foregoing  species.    The  Terga  vary  somewhat  in  shape : 
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tbey  hare  the  bam-carinal  angle  of  the  Talve,  where  the  narrow  crests 
for  the  depressores  are  placed,  pointed  and  dependent,  and  the  surfaoe 
of  the  valve  above  these  crests  is  prominent.  Altogether  the  opercular 
valves  have  a  safficiently  distinct  character  to  be  recognised  without 
much  difficulty. 

Mouth. — The  crest  of  the  labrum  is  not  toothed ;  the  palpi  have 
long  hairs  along  the  exterior  basal  mai^;in.  The  lower  main  teeth  of 
the  mandibles  are  plainly  laterally  double.  Cirri. — ^The  pedicel  of  the 
second  arms  is  extremely  broad,  and  on  the  exterior  margin  supports 
a  tuft  of  very  long,  finely  plumose  spines :  in  some  specimens  each  of 
the  lower  segments  of  the  anterior  ramus  of  this  cirrus  bore  one  or  two 
very  large  spines,  doubly  and  extremely  coarsely  pectinated.  In  two 
specimens  the  rami  of  the  third  cirrus  were  of  equal  length :  but  in  one 
specimen  (from  Iqnique,  Peru),  having  seven  segments  in  the  shorter 
ramus  of  the  first  and  second  pairsof  cirri,  the  posterior  ramus  of  the  third 
pair  had  fourteen  segments,  and  the  anterior  ramus  twenty-two  s^- 
ments.  The  posterior  cirri  have  segments  carrying  five  pain  of  main 
spines :  the  dorsal  surfaces  of  the  lower  segments  are  serrated. 


4.  Chthamalus  F188U8.     PI.  18,  fig.  6  a,  %b. 

Shell  brotDfiish,  plicated;  orifice  twice  as  long  as  broad: 
tergum  triangular^  equilateral^  with  the  basal  and  carinal 
margins  slightly  protuberant. 

JSro^.-^Califomia,  attached  to  Loitia  grandit,    Peru  (P) ;  Mas.  Brit. 

General  Appearance  and  Structure  of  Shell. — Shell  globulo-conical, 
irregular,  with  the  walls  much  folded.  Colour  brownish.  Sutures 
generally  distinct  in  young  specimens,  and  nearly  obliterated  in  full- 
grown  individuals.  Radii,  when  present,  very  narrow.  The  orifice  of 
the  shell,  in  full-grown  speeimens  which  have  their  summits  a  little 
worn,  is  narrow,  much  elongated,  about  twice  as  long  as  wide,  oval  or 
ovate,  with  the  rostral  end  the  narrowest :  the  elongation  of  the  orifice 
offers  almost  the  only  character  by  which  this  species  can  be  externally 
recognised.  The  lateral  compartments  are  rather  wider  than  usual  in 
proportion  to  the  rostro-lateral  compartments.  Basal  diameter  of  largest 
specimen  *2  of  an  inch. 

Scuta,  elongated  transversely,  with  the  pit  for  the  adductor  mnade 
bordered  on  the  under  side  by  an  adductor  ridge  rather  more  prominent 
than  usual  in  this  genus.  Terffa,  triangular,  equilateral,  with  the  mar* 
gins  slightly  curved  and  protuberant :  the  basal  margin  is  regularly 
and  equably  curved  from  one  end  to  the  other. 

Neither  the  Mouth  nor  Cirri  offer  any  peculiar  characters  distinct  from 
the  genus.  I  may  mention,  however,  that  the  crest  of  the  labrum  is 
toomed,  and  that  the  segments  of  the  posterior  pairs  of  cirri  support 
five  pairs  of  main  spines. 
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The  characters  by  which  this  species  differs  from  C. 
stellatus  and  from  the  other  species,  consist  almost  exclu- 
sively in  the  triangular  and  equilateral  terga,  and  in  the 
much  elongated  orifice  of  the  shell ;  and  these  differences 
I  believe  to  be  of  specific  value.  I  must,  however,  confess 
that  I  have  examined  one  young  specimen  attached  to  a 
PoUicipea  eleganSy  in  which  the  orifice  was  not  nearly  so 
much  elongated,  and  in  which  the  terga  were  not  so  equi« 
lateral,  with  the  basal  margin  not  quite  equably  curved, 
but  more  protuberant  on  the  scutal  than  on  the  carina! 
side :  from  an  examination,  however,  of  only  one  specimen, 
and  that  a  young  one,  I  cannot  decide  on  its  specific 
nature. 


6.  ChTHAMALUS  DENTATU8.     PI.  18,  fig.  8  a — Sc. 

Ghtbakaltts  DSNTATUS.  Kfousii^i)  Die  Sudafrikaxiisohen  MoIloBkeii, 

1848,  tab.  6,  fig.  27. 

Shell  dirty  white  or  brownish :  sutures  formed  hy  inter^ 
locking  teeth  .*  tergwn  with  the  carinal  margin  proiuierant. 

Hab, — South  Africa,  Natal ;  West  Africa,  Loanda  and  the  Gold  Coast ;  West 
Indies  (?).  Attached  to  ships'  bottoms  and  to  littoral  shells,  and  to  Tetraelita 
Merrata^  Balanui  petforaiiu,  and  ampkiirite;  often  attached  to  Balamu  (in- 
iiMMoMuM  and  ampkiirite  on  ships'  bottoms. 

General  Appearance  and  Structure  of  Shell, — SbeU  dirty  white,  pale 
brown,  or  gray :  conical,  moderately  depressed:  waUs  either  broadly  and 
irregularly  folded  {^g.  3  a),  with  the  surface  corroded,  or  (when  attached 
to  ahipa'  bottoms  and  sometimes  to  other  Girripedes)  narrowly  and  regu- 
larly folded  (3  6),  with  the  surface  weU  preserved,  smooth,  and  generally 
covered  by  thin  brown  membrane.  These  latter  specimens  generally 
have  the  aheU  more  steeply  conical,  with  the  orifice  rather  amidler,  and 
the  radii  broader,  than  in  the  first-mentioned  specimens,  which  are 
attached  to  coast-rocks  and  shells,  and  have  had  their  summits  worn 
down.  The  sutures  in  all  cases  are  tolerably  distinct,  and  have  their 
edges  toothed  and  interlocked:  the  crenations  are  visible  before  the 
eompartmentB  are  disarticulated,  when  viewed  either  internally  or  ex- 
ternally, but  occasionally  they  are  obscure.  The  radii,  when  best 
developed,  are  rather  narrow,  and  of  equal  width  on  both  sides  of  the 
sutures,  with  their  summits  rounded :  Uieir  surfaces  are  finely  ribbed 
transversely,  each  rib  corresponding  with,  or  rather  forming  a  point 
of,  the  toothed  edge.    On  the  under  aide  these  teeth  usually  are  a  little 
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hollow  or  are  pitted ;  the  radii,  in  fact,  may  be  said  to  be  Folded,  like 
the  parietes,  only  more  symmetrically  and  narrowly,  so  that  the  points 
in  tne  opposed  edges  interlock.  The  edges  of  alee  are  serrated,  but 
more  finely  than  the  radii.  The  parietes  are  rather  thin,  with  their 
under  surfaces  generally  smooth.  The  sheath  does  not  descend  far 
down  the  shell.  The  colour  of  the  corium  lining  the  sack  and  the 
animal's  body  varies  considerably,  being  either  almost  black  or  pale 
purple;  and  the  specimens  adhering  to  ships'  bottoms  are  internally 
almost  white.  Of  these  latter  specimens,  I  have  seen  some  *6  of  an 
inch  in  basal  diameter:  of  corroded  specimens  attached  to  littoral 
shells,  I  have  not  seen  one  quite  *4  of  an  inch  in  basal  diameter. 

Scuta,  with  the  articular  ridge  very  prominent :  the  pit  for  the 
adductor  is  deep,  and  there  are  generally  some  distinct,  though 
minute,  pits  for  the  lateral  depressores.  The  Terga  (fig.  3  e)  ha? e  the 
articular  ridge  very  prominent ;  and  the  carinal  margin  is  rather  more 
arched  and  protuberant  than  in  the  other  species. 

Mouth. — The  crest  of  the  lahrum  is  toothed:  the  palpi  are  short, 
truncated,  with  long  spines  arising  from  their  ends,  and  along  the 
basal  exterior  margin.  In  the  mandibles  the  first  tooth  is  seated  rather 
far  from  the  succeeding  teeth:  the  inferior  part  is  coarsely  pectinated: 
the  maxillae  are  deeply  notched.  The  tips  of  second  pair  of  Cirri  have 
many  coarsely  pectinated  spines :  the  shorter  ramus  had  six  segments, 
whilst  the  shorter  ramus  of  the  third  pair  had  eighteen  segments :  the 
segments  on  the  posterior  cirri  carry  five  pairs  of  main  spines. 

Branehia,  ^c. — ^These  consist  of  a  double  fold,  the  outer  one  being  the 
largest,  and  the  inner  semi-circular,  as  has  been  described  under  the 
genus.  In  a  young  specimen,  only  one  tenth  of  an  inch  in  basal  diameter, 
die  branchiae  consisted  of  a  jsingle  fold ;  in  a  specimen  a  little  larger, 
there  were  two  folds,  but  these  were  of  equal  size':  ultimately  the  outer 
fold  increases  in  size  so  as  to  become  nearly  double  the  inner  fold. 
The  Ovarian  tubes  are  remarkable  from  their  large  diameter.  I  was 
surprised  to  observe  in  the  specimen  only  one  tenth  of  an  inch  in  basal 
diameter,  that  the  larvae  were  ready  to  escape.  On  the  prosoma,  there 
are  some  longish  hairs  arranged  in  short  rows,  and  some  few  on  the 
membrane  lining  the  sack,  and  some  on  the  opercular  membrane  and 
valves. 

It  may  be  seen  in  PL  1 8,  fig.  3  a,  and  3  i,  that  I  have 
here  united  two  varieties  considerably  different  in  external 
aspect :  I  have  done  this  without  hesitation,  inasmuch  as 
there  are  intermediate  forms,  and  as  the  differences  are 
analogous  with  those  so  commonly  occurring  In  sessile  cirri- 
pedes,  dependent  on  whether  or  not  the  specimens  have 
been  exposed  to  corrosion.  I  have  seen  both  varieties  from 
Natal,  and  both  from  the  west  coast  of  Africa;  although  the 
smooth,  well-preserved,  narrowly  plicated  varieties  seem 
more  common  in  western  than  in  southern  Africa.  With 
respect  to  the  range  of  the  species,  I  have  seen  a  specimen 
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from  the  West  Indies^  but  it  was  the  variety  which  so  com- 
monly adheres  to  ships'  bottoms.  This  variety  often  arrives 
alive  in  British  ports ;  and  I  have  seen  a  specimen  picked 
up  dead  on  the  beach  near  Dublin. 


6.  Chthamalus  Hembeli.    Tab.  18,  fig.  ba — 6rf,  e. 

Eu&^PHiA  HsMBBLi.     Qmrod,    Journal  Aoad.  Nat.  So.  Philadelphia^ 

vol.  7, 1834,  PI.  20,  fig.  6. 

SAell  dull  reddish-purple:  sutures,  when  not  obliterated, 
formed  by  interlocking  teeth :  basis  sometimes  rendered  cal- 
careous by  the  infleanon  of  the  parietes :  scutum  toith  two  or 
three  furrows  extending  down  the  middle  of  the  valve. 

Hoi. — California,  near  8.  Diego,  according  to  Conrad.    Mas.  Brit.,  Cuming. 

I  have  seen  five,  old,  large  specimens,  from  an  unknown 
locality,  with  their  whole  surfaces  deeply  corroded,  and 
with  most  of  the  sutures  obliterated ;  and  three  separated 
valves  of  a  young  specimen.  From  these  materials,  imper- 
fect as  they  are,  I  feel  no  hesitation  in  identifying  this 
species  with  the  Euraphia  Hembeli  of  Conrad,  which  is  re- 
markable in  several  respects,  and  especially  from  being 
gigantic  in  size,  compared  to  other  members  of  its  sub- 
family. 

General  Appearance  and  Structure  of  Shell, — ^The  young  Bpecimen 
(fig.  5  6,  about  '7  of  an  inch  in  basal  diameter)  consists  only  of  the 
carina,  and  the  two  lateral  compartments ;  but  these,  as  far  as  I  can 
judge,  resemble  the  specimen  figured  and  described  by  Conrad,  which 
was  two  inches  in  diameter.  Shell  depressed,  spreadmg,  surface  mo- 
derately smooth,  covered  by  brownish  membrane:  shell  itself  pale  dull 
reddish-purple.  The  radii  are  not  very  narrow,  with  their  summits 
rounded  and  very  oblique :  their  edges  are  toothed,  and  their  external 
surfaces  are  transversely  ribbed,  in  correspondence  with  the  interlocking 
points  of  the  sutures.  On  the  internal  surface,  the  toothed  suture  is 
not  visible,  except  near  the  base  of  the  shell,  ovring  to  the  overlapping 
of  the  alee.  The  alee  have  oblique  summits,  which  are  slightly  notched 
owing  to  the  upturned  promineut  lines  of  growth.  The  parietes  are 
thick ;  their  basal  internal  snrfaces  are  rugged,  with  slightly  branching 
rii^es. 

The  old  specimens  (fig.  5  a)  are  so  much  corroded  that  not  a  particle  of 

SO 
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the  external  surface  is  left :  one  of  them  which  was  2|  of  an  inch  in  ba»al 
diameter.  Shell  much  depressed,  spreading;  colour  pale  purple;  orifice 
large,  rhomboidal,  with  a  slight  hollow  on  each  side  for  the  corners 
of  the  scuta:  sutures  generally  in  part  or  wholly  obliterated;  where 
still  preserved,  the  interlocking  toothed  structure  is  distinct;  the 
sheath  is  strongly  marked  by  lines  of  growth,  and  is  of  a  dark 
brown  colour.  The  carina  and  rostrum  are  of  unusually  large  size 
compared  with  the  lateral  compartments ;  and  this,  as  far  as  I  can 
judge,  must  have  been  the  case  with  the  younger  specimens.  That 
portion  of  the  rostro-lateral  compartment  which  forms  part  of  the 
sheath,  is  reduced  to  a  mere  ridge.  The  most  remarkable  character  is, 
that  all  these,  old  specimens  (of  which  the  smallest  measured  nearly 
one  inch  and  a  half  in  diameter)  had  a  flat,  wide,  calcareous  basis,  which 
is  absolutely  continuous  with  the  inner  lamina  of  the  parietes,  whereas 
in  the  younger  specimen  there  was  no  appearance  of  any  tendency  in 
the  parietes  thus  to  grow  inflected.  There  can  be  hardly  any 
doubt  that  in  a  series  of  specimens  some  would  be  found  with  the 
parietes  first  forming  a  flat  narrow  ledge  round  the  true  basal  mem- 
brane (as  in  the  following  species) ;  and  that  in  others,  this  ledge 
would  be  wider  and  wider,  till  its  edges  met  in  the  middle,  and  coalesced 
into  a  continuous  plate. 

Opercular  Valves. — I  have  seen  these  only  in  the  old  corroded 
specimens  (fig.  5  c,  5d):  they  are  locked  together  by  remarkably 
strong  articular  ridges  and  furrows. 

The  Scuta  have  externally  two  or  three  impressed  lines  or  narrow 
furrows,  proceeding  from  the  apex  to  the  middle  of  the  basal  margin ; 
these  can  be  seen  only  in  one  of  my  specimens,  owing  to  the  degree  to 
which  the  valves  have  suffered  disintegration ;  but  they  are  mentioned 
by  Conrad.  The  basal  margin  is  rather  short  compared  with  the  other 
two  margins.  The  tergal  margin  is  remarkable  from  the  depth  of  the 
upper  furrow  above  the  articular  ridge,  and  from  the  size  of  the  promi- 
nence (appearing  like  the  true  apex  of  the  valve)  above  this  upper 
furrow.  There  is  a  hollow  for  the  adductor  muscle,  and  traces  of 
crests  for  both  the  rostral  and  lateral  depressores.  The  Ter^a  are 
generally  but  little  corroded,  and  hence  the  dark  brown  membrane  with 
which  they  are  covered  is  well  preserved ;  the  shelly  matter  itself  is 
also  brown  :  there  is  only  a  trace  of  this  colour  in  the  more  corroded 
scuta :  the  external  surface  of  the  terga  is  very  smooth.  The  spur  is 
pretty  well  developed,  and  is  half  as  wide  as  the  whole  valve.  The 
lines  of  growth  are  upturned  along  the  carinal  margin.  The  articular 
ridges  and  furrows  are  much  developed.  The  crests  for  the  depressor 
muscles  are  extremely  strong ;  they  depend  beneath  the  basal  margin, 
and  are  remarkable  (fig.  5  e)  from  being  furnished  each  with  fine  sub- 
crests. 

AnimaVi  body,  unknown. 
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7.   ChTHAMALUS  INTERTKXTU8.      PI.  19,  fig.  la,  lb. 

Shelly  when  well  preserved,  violet^purple :  sutures,  when 
not  obliterated,  formed  by  oblique  interfolding  laminae .-  basis 
membranous,  but  surrounded  by  a  ledge  formed  by  the  in- 
flected basal  edges  of  the  parietes :  scutum  and  tergum  com- 
pletely calcified  together. 

Hob. — ^Philippine  Archipelago;  Mas.  Cuming. 

General  Appearance  and  Structure, — Shell  depressed,  with  a  large 
diamond-shaped  orifice.  Colour  beautiful  violet-purple,  but  externally 
much  obscured  by  disintegration,  causing  the  shell  to  be  ashy  grey. 
Walls  smooth  or  slightly  folded.  Sutures  generally  quite,  or  almost  quite 
obliterated ;  but  when  veil  preserved,  they  differ  remarkably  in  appear- 
ance from  those  in  the  foregoing  species ;  for  the  radii  externally  here 
consist  of  oblique  plates  or  laminse  arising  on  both  sides  of  the  sutures, 
standing  nearly  parallel  to  the  parietes,  and  interfolding  with  each  other. 
These  laminae  are  rather  plainly  marked  by  lines  of  growth.  Essentially 
the  radii  do  not  differ  much  from  those  in  C  dentatus  and  Hembeli ; 
we  have  but  to  produce  obliquely  upwards  the  transverse  and  inter- 
locking ribs  on  their  radii,  and  so  convert  them  into  laminae.  During 
the  diametric  growth  of  the  shell,  the  sutural  edges  of  the  alfe  are 
added  to,  in  the  usual  manner,  by  upturned  lines  of  growth ;  and,  in 
addition,  the  recipient  furrows  of  the  alse  are  similarly  added  to,  so 
that  the  lines  of  growth  are  upturned,  and  alee  appear  to  have  been 
developed  on  both  sides  of  the  sutures  in  the  same  way  as  the  radii 
appear  to  have  been  developed  on  both  sides  in  many  Chthamalinse, 
though  rarely  in  the  Balaninse.  The  inside  of  the  shell  is  beautifully 
coloured  rich  violet ;  it  is  punctured  with  small  holes  as  so  often  is  the 
case  with  C.  stellatus.  In  every  specimen  (all  fuU-grown)  which  I 
opened,  the  inner  basal  edges  of  the  parietes  were  inflected  rectangu- 
larly inwards,  forming  a  smooth-edged  ledge  all  round  the  basal  mem- 
brane, which,  in  proportion  to  the  width  of  this  ledge,  was  by  so  much 
reduced  in  diameter.  The  largest  specimen  which  I  have  seen  was  *35 
of  an  inch  in  basal  diameter. 

Opercular  valves. — The  scuta  and  terga,  in  all  the  specimens  which 
I  have  seen,  were  firmly  calcified  together;  in  some,  a  trace  of  a  suture 
could  be  seen  externally,  but  hardly  a  trace  internally.  In  one  speci- 
men, there  were  vestiges  of  some  impressed  lines  on  the  scutum,  in 
exactly  the  same  position  in  which  such  occur  in  C.  Hembeli.  The 
scutum  is  rather  narrow.  The  basal  margin  of  the  tergum  is  either 
straight,  or  depends  a  little  on  the  scutal  side,  thus  producing  a  smaU 
spur :  the  crests  for  the  depressor  muscles  are  strongly  marked,  and 
depend  beneath  the  basal  margin. 
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Mouth. — ^The  labrum  is  strongly  toothed :  the  palpi  hare  long  hairs 
along  the  exterior  basal  margin :  the  mandibles  have  only  three  maio 
teeth,  and  the  inferior  coarsely  pectinated  portion  is  short ;  the  max- 
illee  are  deeply  notched.  Cirri:  the  first  and  second  pairs  have  thrift' 
rami  slightly  unequal  in  length;  the  third  pair  differs  from  the  same  pair 
in  the  other  species  of  the  genus,  in  having  some  few  of  the  basal  seg- 
ments on  the  anterior  ramus  thickly  clothed  with  spines,  so  as  to  be 
brush-like :  there  is  even  a  trace  of  a  similar  structure  in  the  lowest 
segments  of  the  posterior  ramus.  In  the  three  posterior  pairs  of  cirri 
the  segments  are  much  elongated,  and  support  four  pairs  of  spines. 

Bronchia. — Unknown. 


8.  Chthamalus  scabrosus.     pi,  19,  fig.  2  a — 2  d. 

Shell  {when  well  preserved)  dull  purplish-brawn :  sutures 
formed  by  oblique  interfolding  lamina^  though  rarely  well 
developed:  tergum  with  a  deep  narrow  pit ^  at  the  basi-carinal 
angle^for  the  depressor  muscle. 

Hab, — ^Peru,  Chile,  Chiloe,  Tierra  del  Fuego,  Falkland  Islands.  Yerv 
common;  attached  to  littoral  rocks  and  shells,  and  often  associated  with 
Balanusfloseulut,  and  sometimes  with  Chthamalus  eirrains ;  Mns.  Brit.,  Cuming, 
W.  Danker,  DarwJD. 

General  Appearance  and  Structure. — Shell  generaUy  depressed; 
when  growing  crowded,  sometimes  cylindrical :  colour  dingy  purplish- 
brown,  but  when  much  corroded,  dirty  gray ;  very  young  shells  are  very 
dark  green,  owing  to  the  corium,  which  is  of  this  colour,  being  seen 
through  the  valves.  Surface  generally  rugged,  from  irregular  slight 
longitudinal  folds,  and  from  the  transverse  overlapping  tile-hke 
lines  of  growth ;  but  sometimes  the  surface  is  nearly  smooth,  with 
very  slight  longitudinal  folds,  these  being  gray  coloured,  the  inter- 
mediate parts  being  pale  dingy  purple,  the  shell  thus  becoming 
striped.  Orifice  rhomboidal,  passing  into  trigonal,  owing  to  the 
great  width  of  the  carinal  end.  Sutures  generally  very  distinct, 
rarely  obliterated  in  the  cylindrical  varieties.  Radii  narrow, 
generally  exposing  much  of  the  alae,  which  are  plainly  marked  by  lines 
of  growth :  the  radii  themselves,  when  well  developed,  which  is  not 
often  the  case,  consist  of  small  laminae  or  ridges,  placed  on  both  sides 
of  the  sutures,  and  interfolded  or  interlocked  together :  usually  only  a 
trace  of  this  structure  is  exhibited,  but  occasionally,  along  some  or 
along  all  the  sutures  (as  in  the  specimen  figured),  the  lamins  or  the  radii 
interfold,  as  plainly  as  in  C.  intertextua.  The  alse  differ  slightly  from 
the  alee  of  the  other  species,  in  not  forming  so  much  of  a  rectangular 
projection,  the  lower  margin  running  witi^  a  gentle  curve  into  the 
panetes.  The  internal  surface  of  the  parietes  is  either  smooth,  or 
near  the  basal  margin  is  roughened  with  depending  points :  in  some 
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specimens  from  the  Falkland  Islands,  both  edges  of  each  suture  were 
inflected,  forming  a  double  ridge,  with  roughened  edges,  resting  on  the 
basal  membrane,  and  supporting  the  shell.  I  must  mention  that  in 
my  notes  made'  at  these  Islands,  I  remark  that  the  basal  membrane 
seemed  sometimes  to  be  surrounded  by  a  calcareous  rim ;  none  of  the 
specimens  brought  home  are  thus  characterised ;  but  bearing  in  mind 
the  affinity  of  this  species  to  C,  interiextua,  no  doubt  we  have  here 
an  indication  of  the  shelly  ledge  surrounding  the  basis,  as  described 
under  that  species.  The  largest  specimens  which  I  have  seen  are  a 
quarter  of  an  inch  in  basal  diameter. 

The  Opercular  Fia^M  generally  have  their  summits  much  worn  down. 
The  scuta  are  elongated  in  the  line  of  the  longer  axis  of  the  orifice ;  the 
articular  ridge  is  very  prominent,  and  is  placed  in  the  middle  of 
the  tergal  margin.  The  terpa  are  very  narrow,  as  in  some  varieties  of 
C,  sieltatus:  they  are  remarkable  in  two  respects,  namely,  in  the  de- 
pressor muscle  being  attached  to  a  plate,  formed  apparently  by  the 
union  of  the  usual  crests,  paralliel  to  the  outer  lamina  of  the  Talve  itself, 
a  deep  narrow  cavity  (fig.  2d,  p)  being  thus  formed ;  and  secondly,  in  the 
far  more  extraordinary  circumstance  of  the  existence  of  a  small  pit  (q)  at 
the  extreme  basi-scutal  comer  of  the  valve,  in  which  about  half  of  the 
scutal  lateral  depressor  muscle  is  attached  :  I  have  observed  no  other 
instance  in  any  cirripede  of  the  partial  attachment  of  a  muscle  pro- 
perly belonging  to  one  Talve  to  another  valve.  The  figures  of  the 
▼alves  2b,  2c,  2d,  are  from  specimens  most  unusually  perfect,  with 
the  upper  portion  not  worn  away ;  the  ordinary  appearance  of  the  yalves 
as  seen  from  above,  is  given  in  fig.  2  a;  at  fig.  2d,  a  view  is  given  of  the 
tergum  seen  from  vertically  beneath,  showing  the  cavity  for  its  own 
depressor  muscle,  and  for  part  of  the  lateral  depressor  muscle  of  the 
scutum. 

ilfouM.— The  crest  of  the  labrum  is  hairy,  without  teeth :  the  palpi 
have  long  spines  at  the  end,  but  none  along  the  inferior  margin  :  the 
mandibles  have  either  four  or  five  graduated  teeth,  the  lower  ones  of 
which  are  plainly  double  laterally :  the  maxillae  have  a  very  sinuous 
^dge.  Cirri:  the  first  and  second  pairs  are  very  short:  on  the  four 
posterior  pairs  the  segments  support  either  four  or  five  pairs  of  main 
spines,  with  the  small  intermediate  spines  rather  larger  than  usual. 

Bronchia. — None ;  but  where  they  ought  to  occur,  there  are  two  very 
slight  ridges  clothed  with  hairs,  about  the  j^iyth  of  an  inch  in  length. 
On  the  prosoma,  there  is  a  slight  ridge,  extending  from  the  base  of 
the  first  cirrus  towards  the  adductor  scutorum  muscle,  also  clothed 
with  hairs;  this  unusual  character  of  the  prosoma  being  hairy  is 
common  to  C,  deniatus. 

This  species  is  the  commonest  cirripede  on  the  shores  of 
the  Falkland  Islands :  many  of  the  specimens  are  there 
crowded  together,  and  rendered  elongated  and  cylindrical, 
with  the  walls  very  thin,  and  the  sutures  often  obliterated ; 
as  the  opercular  membrane  is  very  narrow,  the  opercular 
valves  are  much  influenced  both  in  their  outline  and  in  their 
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crests  and  articulations^  by  the  varying  form  of  the  shell  t 
I  have  even  seen  specimens  with  the  scutnm  and  tergam 
on  one  side  twice  as  large  as  on  the  other  side. 


13.  Chahjesipho — Nov.  Genus*     PL  19. 

Compartments  four^  with  the  sutures  often  much  oblite- 
rated: basis  membranous. 

DUtribution^  Austndia,  China  (P).    Attached  to  littoral  shells  and  rocks. 

The  two  species  miited  undei^  this  genus  agree  in 
having  only  four  compartments,  and  in  these  having  a 
strong  tendency  to  bo^ome  confluent ;  but  they  resemble 
each  other  hardly  in  any  other  respect,  more  than  do 
ajl  the  species  of  the  present  sub-family.  Chamasipho 
columna  differs  from  all  the  other  Chthamalinse  in  the 
structure  of  its  second  pair  of  cirri,  and  C  scufeHi/ormis 
differs  from  all  in  its  shell, — ^namely,  in  the  small  size  of  the 
rostrum,  with  its  alse  but  little  developed,  and  in  the  very  pe- 
culiar apertures  in  the  three  other  compartments.  Hence  this 
genus  can  hardly  be  considered  a  very  natural  one,  though 
I  could  not  introduce  the  two  present  species  into  Chtha- 
malus,  or  into  any  other  genus,  without  doing  still  more  vio- 
lence to  the  principles  of  classification  followed  throughout 
this  work.  Chamaesipho  bears  nearly  the  same  relation  to 
Chthamalus,  as  Tetraclita  and  Elminius  do  to  Balanus. 


1.  Cham^sipho  COLUMNA.    PL  19,  fig.  3  a — 3  c. 

Lepas  COLumka.    Spengler.    Skrifter  Natorhist.  Selbskabct,  b.  1, 

(1790),  Tab.  6,  fig.  6. 

Sutures^  excepting  during  early  youths  generally  oblite* 
rated  both  externally  and  internally:  tetgum  with  small 
pits  for  the  attachment  of  the  depressor  muscle. 

*  Xa/iaiy  on  the  groond,  and  frtf*fv,  a  tube. 
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Hob. — ^New  South  Wales,  Tasmania^  New  Zealand;  extremely  common; 
attaehed  to  littoral  shells  and  rocks ;  often  associated  with  CAthawutlus  aniennatut 
and  Mmmitu  modealus ;  and  in  New  Zealand,  often  thickly  coating  Elminius 

I  have  identified,  with  some  doubt,  the  present  species 
with  the  Zepas  columna  of  Spengler,  obtained  from  Ota- 
heite^  as  no  description  is  given  by  him  of  the  opercular 
valves,  and  more  especially  as  Spengler's  specimens  were 
an  inch  in  height  and  seven  lines  in  width,  which  is  much 
larger  than  any  of  the  many  specimens  seen  by  me :  from 
Spengler's  clear  description  of  the  structure  of  his  shell,  it 
evidently  belongs  to  the  present  genus. 

General  Appearance  and  Structure  of  Shell, — ^The  sutures  separating 
the  four  compartments  are  generally,  excepting  at  an  early  age,  quite 
obliterated,  both  internally  and  externally,  the  shell  in  this  case  con- 
siating  of  a  single  piece,  with  its  summit  and  opercular  valves  always 
much  worn.  Occasionally  the  sutures  are  preserved,  and  then  the  four 
compartments  are  seen  to  be  of  nearly  equal  sizes.  The  orifice  is 
always  broadly  oval,  with  the  carinal  end  the  broadeiit ;  and  it  often 
approaches  closely  to  circular.  The  upper  part  of  the  shell  is  fre- 
quently steeply  conical,  with  the  lower  part  spreading  and  folded; 
sometimes  deeply  folded.  Very  young  shells  are  apt  to  be  remarkably 
smooth.  The  radii  appear  never  to  be  developed :  the  inside  of  the 
shell  is  smooth.  The  colour  is  either  blackish-green  (this  being  the 
tint  of  the  corium  lining  the  sack),  with  the  upper  part  gray  from  dis- 
integration ;  or  the  lower  part  is  brown,  from  the  investing  membrane, 
the  shell  itself  being  pale  coloured.  This  species  seems  particularly 
liable  to  grow  crowded  together ;  often  covering  rocks  and  shells  with 
a  honey-combed  layer.  The  basal  diameter  of  some  of  the  largest 
specimens  was  '3  of  an  inch.  In  Mr.  Cuming's  collection,  however, 
there  is  an  Australian  specimen  *55  in  diameter  and  *3  in  height, 
which  is,  moreover,  remarkable  from  the  projecting,  extremely  rugged, 
over-lapping,  dark-coloured  layers  of  growth,  which  surround  the  lower 
part  of  the  shell :  we  have  seen  that  Spengler's  specimens,  said  to  have 
come  from  Otaheite,  are  even  broader  and  considerably  higher. 

Scuta :  from  the  disintegration  which  the  valves  have  undergone, 
the  scuta  and  terga  are  externally  seen  to  be  locked  together  by  a 
deeply  sinuous  articulation.  The  Scuta  have  a  wide  articular  furrow 
and  a  very  prominent  articular  ridge;  but  the  exact  outline  of  these  parts 
varies  greatly,  very  much  as  in  the  genus  Chthamalus. 

The  Terga  are  very  narrow,  with  the  under  surface  channelled :  the 
attachment  of  the  depressor  muscle  offers  the  only  peculiarity, — the 
muscle  being  attached  to  four  or  five  little  pits,  placed  transversely  to 
the  longer  axis  of  the  valve ;  the  septa  between  these  little  pits 
evidently  answering  to  the  crests  as  usually  developed. 

Mouth, — The  crest  of  the  labrum  is  hairy,  and  slightly  bullate. 
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The  palpi  are  rather  small,  with  long  spines  &t  their  ends.  The  man- 
dibles have  four  (sometimes  five)  teeth,  with  the  inferior  portion  pccti- 
Hated.     The  maxillae  are  notched. 

Cirri. — The  first  pair  presents  no  remarkable  character.     Thesecond 
and  third  pairs  are  subject  to  extreme  variation,  as  in  Chthamalua 
antennatuB  and  Tetraelita  poro$a.     In  all  the  specimens,  the  anterior 
ramus  of  the  second  cirrus  is  short,  with  all  the  segments  thickly 
covered  with  bristles;  it  is  the  posterior  ramus  which  varies  so  much  in 
relative  length  and  in  the  arrangement  of  the  bristles ;  but  in  no  case 
are  all  the  segments  clothed  with  bristles  as  on  the  anterior  ramus, 
and  as  is  normally  the  case  with  all  sessile  cirripedes.     In  some  speci- 
mens from  New  Zealand,  the  anterior  ramus  having  only  five  segments, 
the  posterior  ramns  was  twice  as  long,  having  sixteen  segments,  with 
the  bristles  arranged  in  circles,  but  standing  rather  thicker  together  on 
the  basal  segments.     In  a  Tasmaniau  specimen,  the  posterior  ramus 
was  only  a  little  longer  than  the  anterior  ramus,  and  the  spines  were 
arranged  in  regular  pairs  (as  on  the  three  posterior  pairs  of  cirri)  on  all 
the  segments,  excepting  the  few  basal  ones,  on  which  they  were  more 
crowded :  a  nearly  similar  arrangement  occurred  in  some  other  speci- 
mens I'rom  unknown  localities,  excepting  that  the  rami  were  of  nearly 
equal  length.     In  the  third  cirrus,  in  all  the  specimens,  the  anterior 
ramus  has  three  or  four  of  its  basal  segmeuts  much  broader  than 
the  upper  segments,  and  thickly  clothed  with  spines  (as  is  the  case 
with  one  species  of  Chthamalus,  viz.  C.  intertextus)  all  the  other 
segments  having  regular  pairs  of  spines.     The  posterior  ramus  of  the 
third  cirrus  varies  in  being  either  much  longer  than,  or  only  equal  in 
length  to,  the  anterior  ramus ;   in  the  former  case  (iu  the  New  Zea- 
land specimen)  the  spines  were  arranged  in  circles,  giving  an  antenui- 
formed  structure  to  the  ramus;  and  in  the  latter  case  they  were 
arranged  in  regular  paira.    In  Mr.  Cuming's  great  Australian  specimen, 
there  was  a  further  peculiarity,  in  the  presence  on  the  posterior  cirri  of 
a  tuft  of  intermediate  spines  between  the  main  pain;  and,  in  there  being 
on  those  segments,  which  are  thickly  covered  with  spines,  certain  very 
large    spines,    doubly  pectinated,    with    the   pectinations    elbowed, 
closely  like  the  spines  met  with  on  the  cirri  in  certain  species  of  Pol- 
licipes.     Finally,  the  segments  in  the  three  posterior  paira  of  cirri  sup- 
port five  or  six  pairs  of  main  spines ;  the  dorsal  surfaces  of  the  seg- 
ment are  rough  and  hairy. 

Branchue,  rudimentary;  consisting  of  a  small,  simple,  tongae- 
formed  fold,  projecting  about  y^^th  of  an  inch.  Ova,  ^iJ^ths  of  aa 
inch  in  length. 


2.  Chamasipho  scutkllifobhis.    PL  19,  fig.  4  a— 4(/. 

nostrum  very  small,  elongated,  triangular :  lateral  com^ 
partmentSy  each  toilh  an  aperture^  and  carina  with  /too 
similar  apertures,  all  four  leading  into  shelly  tubular 
columns. 
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Ar^.— Attached  to  FolUeipei  mtieila,  probably  from  the  seas  of  China ;  Mns. 
Brit. 

General  Appearance. — Thia  very  singular  ahell  would  not,  without 
some  examination,  be  thought  to  be  a  cirripede.  From  the  aymmetrical 
position  of  the  four  apertures,  with  the  diamond-shaped  onfice  in  the 
middle,  with  the  sutures  on  each  side  of  the  rostrum,  and  from  its 
depressed  and  circular  form,  this  shell  bears  some  resemblance  to  the 
perforated  species  of  Scutella.  Shell  much  depressed,  generally  nearly 
circular,  with  the  basal  margin  highly  sinuous  and  even  sometimes  almost 
branched.  Surface  slightly  irregular,  marked  by  fine  lines  of  growth, 
and  covered  by  brown  membrane.  Of  the  four  compartments,  the 
Rostrum  is  very  narrow,  triangular,  and  comes  up  to  the  orifice  almost 
in  a  point :  it  is  rather  depressed,  that  is,  it  lies  rather  below  the  level 
of  the  other  compartments :  the  straight  sutures  separating  it  from  the 
lateral  compartments  are  distinct  in  the  upper  part,  though  always  ob- 
literated in  old  sheUs  in  the  lower  part :  these  sutures  are  generally 
far  plainer  than  those  separating  the  lateral  compartment  firom  the 
carina,  which  in  most  cases  are  obliterated  and  calcified  together,  ex- 
cepting close  to  the  orifice.  The  alse  of  the  rostrum  are  not  externally 
visible,  and  there  are  no  radii  to  any  of  the  compartments.  The 
Carina  is  twice  as  broad  as  the  rostrum,  and  is  furnished  with  alse  of 
the  usual  shape,  which  are,  to  a  certain  extent,  externally  visible. 
The  Lateral  Compartments  are  broad,  being  broader  than  the  carina ; 
they  are  both  penetrated,  down  to  the  surface  of  attachment,  by  a  hole 
or  rather  tube, — the  two  holes  standing  opposite  the  rostral  end  of  the 
operculum :  thecarina  is  penetrated  by  two  rathersmallerbut  similar  holes. 
It  is  these  four  holes  which  give  to  this  cirripede  its  very  singular 
aspect :  they  are  rather  smaller  than  the  orifice  of  the  shell ;  they  are 
oval,  with  their  longer  axes  placed  in  the  direction  of  the  ray  of  the 
circular  shell :  their  manner  of  formation  will  be  immediately  explained. 
The  orifice  is  neatly  diamond-shaped  and  broad:  it  is  rather  small 
compared  with  the  whole  shell,  and  is  closed  by  the  operculum,  which 
is  seated  near  the  summit  of  the  shell.  Basal  diameter  of  largest 
apeeimen  -^  of  an  inch ;  few,  however,  attained  this  size,  and  peifect 
larvae  were  included  in  much  smaller  specimens. 

Structure  of  Shell, — ^The  rostrum  (fig.  4  c)  is  remarkable  from  its  small 
size,  and  from  the  plainness  of  its  sutures,  in  comparison  with  those  sepa- 
rating the  other  compartments,  and  this  is  exactly  the  reverse  of  what  I 
ehould  have  expected  in  a  compartment  tending  to  become  rudimentary. 
Not  only  is  the  rostrum  small,  but  the  alse  project  to  an  unusually  small 
degree,  and  gradually  slope  away  into  the  lower  part  of  the  parietes. 
These  peculiarities  are  even  more  strongly  marked  in  very  young  shells: 
thus  in  one  of  the  size  of  a  pin's  head,  the  rostrum  consisted  of  a  minute 
parallelogram,  without,  as  far  as  I  could  see,  any  alse,  and  was  only 
one  fourth  of  the  size  of  the  carina, — this  latter  couipartment  being 
only  half  as  wide  as  the  lateral  compartments.  The  carina,  at  this  early 
period,  had  quite  distinct  alse. 

The  tubular  prolongations  from  the  four  external  holes  are  of  course 
very  conspicuous  on  the  under  side  of  the  shell  (4  h) ;  and  their  stmo- 
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tare  u  there  plainly  seen.  In  extremely  young  shells  the  holes  are  not 
present ;  but  very  soon,  at  four  points  of  the  drcumference,  namely, 
two  in  the  carina  and  one  in  each  lateral  compartment,  the  basal  edge 
becomes  indented,  and  during  growth  more  and  more  deeply  indented ; 
at  last  the  horns  or  points  of  the  bays,  thus  formed  in  the  circumference 
of  the  shell,  grow  inwards  and  meet,  the  four  indentations  being  thus  con- 
verted into  four  rings  or  holes ;  as  the  shell  is  added  to,  at  its  circumfer- 
ence, these  come  to  stand  further  and  further  from  the  exterior  margin ; 
and  as  the  shell  at  the  same  time  rises  above  the  surface  of  attachment, 
the  holes  are  added  to  at  their  basal  edges,  and  are  thus  converted  into 
shelly  tubes,  generally  freely  open  at  the  bottom  as  well  as  at  the  top. 
Sometimes  these  tubes  are  closed  at  the  bottom,  and  this  is  usually 
caused  by  their  sides  having  been  added  to  in  a  spiral  direction.  A  some- 
what sinuous  double  ridgeor  fissure,  leadingfrom  the  tubes  or  holes  to  the 
exterior  border,  can  always  be  perceived  on  the  under  side  of  the  shell* 
Occasionally,  though  rarely,  in  very  old  shells,  a  second  series  of  holes 
is  formed  outside  the  first  four  holes,  and  often  a  tendency  to  this 
may  be  perceived  in  the  just-mentioned  fissures  expanding  a 
little  at  their  outer  ends,  thus  forming  four  new  circamferential 
indentations.  The  purpose  of  this  peculiar  structure,  apparently,  is  to 
give  support  to  the  much  depressed  and  thin  shell,  in  Chthcmahu 
Mtellatus  and  seabrowi,  we  have  seen  a  slight  indication  of  a  similar 
structure,  in  the  formation  on  the  under  side  of  the  shell,  but  con- 
fined to  the  lines  of  sutures,  of  obscurely  tubular  pillars :  we  have 
also  something  analogous  in  the  singular  midribs,  in  Platylepas, 
causing  the  membranous  basis  to  be  convex.  I  need  only  further 
add,  that  the  parietes,  in  Chamsesipho,  are  rather  thin,  and  are  com- 
posed of  translucent  shell,  punctured  for  the  entrance  of  tubuli,  with 
the  punctures  often  arranged  in  straight  lines. 

Opercular  Falvea  (fig.  4  d). — These  are  attached  by  a  narrow  opercu- 
lar membrane  to  the  sheath,  but  little  beneath  the  summit  oftheshelL 
The  Scuta  are  considerably  arched  or  convex :  the  articular  ridge  is 
very  prominent,  and  there  is  a  thick  strong  adductor  ridge.  The  Terga 
have  a  short,  rather  broad,  rounded  spur,  placed  very  nearly  in  ^e 
middle  of  the  valve :  the  crests  for  the  tergal  depressores  are  moderately 
developed,  and  are  simple. 

Mouth, — ^The  crest  of  the  labrum  is  hairy,  and  is  much  hollowed 
out.  The  palpi  are  small  and  narrow,  with  long  bristles  at  their 
apices.  The  mandibles  have  four  or  five  teeth,  with  the  lower  part 
pectinated.  The  maxillse  are  notched.  Of  the  Ctrrt,  the  second  pair 
u  short,  and  all  the  segments  are  thickly  clothed  with  bristles.  The 
third  pair  in  the  arrangement  of  the  bristles  resembles  the  four  poa- 
terior  pairs.  The  segments  in  these  pairs  are  elongated,  and  support 
four  pairs  of  main  spines. 

I  was  not  able  to  observe  any  Branchut, 
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14.     Pachylasma.    Nov.  Genua.*     PL  19,  20. 

Chthaxalvs.    FJUlippi.    Enuneratio  Mollusc.  Sidliae. 

Compartments,  tohen  the  shell  is  very  young ^  eight ;  when 
mature^  either  siw,  or  in  appearance  only  four  owing  to  the 
close  union  of  the  lateral  compartments :  basis  calcareous. 

DUtributiou^  MediterraneaD,  and  New  South  Wales;  deep  water. 

The  two  species  here  included  form  a  very  natural  genus, 
though,  as  far  as  the  shell  alone  is  concerned,  at  first  sight 
there  is  an  unusual  amount  of  difference  between  them. 
This  genus  offers  an  instance  of  a  case,  far  from  uncommon 
in  natiu'e,  though  so  unfortunate  for  the  systematist,  in  which 
the  most  obvious  and  useful  characters  of  a  group  are  com- 
pletely masked.  When  I  first  examined  Pachylasma  gigan- 
teum,^  I  did  not  doubt  that  it  was  a  Balanus;  and  when  I  first 
looked  at  P.  aurantiacum,  I  thought,  from  there  being  in 
appearance  only  four  compartments,  that  it  was  an  Elmi- 
nius;  in  neither  case,  from  the  absence  of  alae  to  the 
rostrum,  did  I  even  suspect  that  the  species  belonged  to  the 
sub-family  of  the  Chthamalinae.  But  when  I  examined  the 
included  animal's  body,  I  found,  in  both  species,  the  labrum 
bullate,  not  notched,  with  the  palpi  small,  and  the  mandibles 
with  their  lower  teeth  not  laterally  double.  Again  I  found 
in  the  third  pair  of  cirri  only  the  basal  segments  thickly 
clothed  with  spines ;  and  lastly,  there  were  caudal  appen- 
dages. Now  these  characters  are  pre-eminently  those  of 
the  Chthamalinse ;  in  fact,  they  are  those  met  with  in  the 
typical  genus  Octomeris,  with  the  exception  of  the  presence 
of  caudal  appendages,  and  these  occur  Catophragmus, — a 
genus  standing  next  to  Octomeris,  and  in  no  other  genus 
of  sessile  cirripedes.  Moreover,  if  we  look  to  the  shell  of 
Pachylasma,  the  absence  of  pores  in  the  parietes,  or  at  least 

*  Uaxyc  thick,  and  tXaofta,  a  valve. 

t  Dr.  Philippi  called  this  species  a  Ghthamalus ;  fAyintt  this  ^neric  name 
from  an  exanunation  only  of  the  separated  valves  in  a  fossil  condition. 
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of  symmetrical  longitudinal  ribs  on  their  inner  surfaces, 
and  the  peculiar  character  of  the  narrow  radii,  hardly  dif- 
fering in  structure  from  the  parietes,  are  characters  which 
are  rare  in  the  Balaninse,  but  universal  in  the  Chthamalinse. 
Hence,  taking  the  whole  organisation  of  the  two  species  of 
Pachylasma,  it  is  certain  that  they  must  be  ranked  amongst 
the  Chthamahn8e,  though  the  leading  character  of  the 
group,  namely,  the  rostrum  being  furnished,  like  the  carina, 
with  alae,  here  fails.  Owing  to  this  conviction,  I  examined 
very  young  individuals  of  F.  giganteum^  and  in  specimens 
only  the  Tssth  of  an  inch  in  height,  I  was  interested  by 
finding  eight  separate  compartments,  with  the  rostrum 
having  distinct  alse ;  hence,  at  this  early  age,  as  far  as  the 
sheU  is  concerned,  this  species  may  be  said  to  be  an  Octo- 
meris;  and  we  have  seen  that  this  likewise  holds  good 
with  the  included  animal's  body;  as  the  young  shell  in- 
creases in  size  the  minute  rostrum  and  rostro-lateral  com- 
partments blend  together  (PL  19,  fig.  hb\  without  even 
traces  of  sutures  being  left. 

With  respect  to  Pachylcumia  aurantiacmn^  I  have  no  doubt 
that  at  an  early  age  it  would  possess  a  perfectly  distinct 
rostrum  with  alae;  for  in  the  one  specimen  which  I  have  seen, 
the  compound  rostrum  is  divided  by  sutures,  faintly  visiblci 
both  externally  and  internally  (PL  20,  fig.  1  a,  1  3),  into  three 
compartments  (b,  a,  b),  of  which  the  middle  one,  or  true 
rostrum,  still  shows,  in  the  manner  in  which  it  underlaps  the 
little  rostro-lateral  compartments,  vestiges  of  alse.  I  may  re- 
mark, that  we  have  here  the  same  structure  as  in  Chelonobia, 
formerly  described,  with  the  following  differences,  that  here 
the  sutures  pass  through  the  outer  lamina  of  the  parietes,  so 
that,  as  seen  externally,  the  separation  of  the  three  com- 
partments is  much  more  perfect  than  in  Chelonobia ;  on  the 
other  hand,  internally,  the  separation  is  less  distinct,  as  the 
two  rudimentary  rostro-lateral  compartments  do  not  form 
part  of  the  sheath.  Pachylasma  aurantiacum  is  further  re- 
markable, from  the  two  lateral  compartments  (c,  d)  on  each 
side,  tending  to  blend  together,  being  only  separated  by 
sutures  not  more  distinct,  externally,  than  those  separating 
the  compound  rostrum^  but  more  distinct  intemaUy.  for 
they  run  up  the  sheath.    From  these  facts  it  follows,  that 
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this  species,  viewed  outside,  without  particular  care,  would 
be  said  to  consist,  like  an  Elminius  or  Chamaesipho,  of 
only  four  compartments ;  if  the  sheath  alone  were  looked 
at,  there  would  be  said  to  be  six  compartments ;  but  when 
the  walls,  especially  their  basal  edges,  are  carefully  examined, 
either  internally  or  externally,  the  eight  compartments  can 
be  plainly  distinguished. 

With  respect  to  the  affinities  of  this  genus,  we  have  seen 
that  both  in  the  included  animal's  body,  and,  at  an  early  age, 
in  the  shell,  it  is  extremely  close  to  Octomeris:  in  the  presence 
of  caudal  appendages,  and  in  the  basis  being  calcareous,  we 
have  a  clear  affinity  with  Catophragmus ;  in  the  two  lateral 
compartments  of  P.  aurantiacum^  tending  to  become  blended 
together,  we  have  some  relationship  exhibited  to  Chamaesi- 
pho,  as  is  likewise  shown  in  the  structure  of  the  second 
and  third  pairs  of  cirri.  If  the  genera  of  the  Ghthamahnse 
were  ranged  in  a  circle,  Pachylasma  would  be  the  point 
of  contact  with  the  Balaninae.  I  must  repeat,  that  it  is 
extremely  unfortunate  that  when  the  shell  alone  of  P. 
fftffanteum  is  examined,  it  is  hardly  possible  to  separate  this 
genus  from  Balanus. 


1.  Pachtlasma  oioantkuh.    PL  19,  fig.  ba — bd. 

Ghthamalus  oiGAHTsrs.   Pkilippi{\)  £iii]m.Mollii8O.8iciluD,1830. 

Shell  and  operculum  dirty  white :  carino-lateral  and  la^ 
teral  compartments  furnished  with  similar  aUs. 

Hob, — ^Mediterranean;  Sicily;  deep  water;  often  attached  to  the  ifi7/0j9or/i 
atperOf  and  sometimes  associated  with  B,  tulipiformis.  FouU  in  the  tertiary 
beds,  near  Messina.    Mns.  Brit.,  Cuming,  Stutchboiy,  Lyeli,  Philippi. 

I  owe  to  the  kindness  of  Dr.  Philippi,  authentic  speci- 
mens of  his  Chthamalus  giganteus^  from  the  tertiary  beds 
of  Messina :  had  this  distinguished  naturalist  seen  recent 
specimens,  or  a  fossil  one  with  all  the  valves  united,  he 
would  no  doubt  have  perceived  that  this  species  cannot  be 
classed  with  Chthamalus.  I  am  also  indebted  to  Sir  Charles 
Lyell  for  some  magnificent  specimens,  which  he  himself 
collected  near  Messina. 
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General  Appearance. — Shell  conical,  ragged,  irregaliur,  with  the 
lines  of  growth  plain;  colour  dead  dirty  white.  Orifice  large, 
diamond-shaped,  narrow  towards  the  carinal  end;  notched.  Badii 
narrow,  barely  distinct  from  the  parietes;  in  the  same  indiTidaal 
sometimes  absent,  and  sometimes  forming  a  mere  ribbon,  confined 
to  the  lower  edge  of  a  compartment.  The  diametric  growth  is 
efiected  by  the  idae,  which  seen  externally  are  broad,  and  strongly 
marked  by  lines  of  growth.  Basal  diameter  of  largest  recent  speci- 
men 1'15 ;  height  of  highest  compartment  (a  carina)  1*4 ;  and  width 
at  base  of  widest  rostrum  '85  of  an  inch.  Amongst  the  fossil  speci- 
mens, height  of  highest  compartment  (a  carina)  1*8,  width  of  the 
same  one  inch ;  width  of  widest  rostmm  1*1  of  a  inch.  One  of  these 
carinee,  a  little  below  the  middle  point,  was  actually  *3  of  an  inch  in 
thickness,  firom  which  drcnmstance  I  have  given  the  generic  name  of 
Pachylasma* 

Scutat  triangular,  but  the  width  varies  a  little :  growth-ridges  pro- 
minent, sinuous,  with  a  few  slight  farrows  radiating  from  the  apex  of 
the  valve.  Internally,  the  articular  ridge  is  not  very  prominent ;  nor 
is  there  a  deep  depression  for  the  adductor  muscle,  and  none  for  the 
lateral  depressor  muscles.    The  upper  part  of  the  valve  projects  freely. 

Terffo,  broad,  broader  than  the  scuta :  the  growth-ridges  are  pro- 
minent, and  angularly  upturned  close  along  the  scutal  margin ;  the 
carinal  half  of  the  vedve  is  smooth,  with  the  faintest  traces  of  longi- 
tudinal striee.  A  portion  of  the  valve,  nearly  half  of  its  entire  width 
on  the  scutal  side,  is  slightly  depressed  below  the  general  level,  and 
depends  slightly  beneath  the  basal  margin  on  the  carinal  side :  this 
evidently  forms  the  spur.  The  carinal  margin  is  nearly  straight, 
with  the  lines  of  growth  upturned  along  it.  Internally,  the  articular 
ridge  in  the  upper  part  is  extremely  prominent :  the  crests  for  the 
depressor  muscles  are  very  prominent,  and  depend  beneath  the  basal 
margin  like  a  comb :  they  extend  over  nearly  half  the  basal  margin, 
and  the  muscle,  in  a  corresponding  manner,  is  unusually  spread  out. 

Structure  of  Shell  and  Badii :  the  compartments  are  attached  to 
each  other  less  strongly  than  in  any  other  cirripede  which  I  have  ex- 
amined, so  that  when  dried  specimens  are  soaked  in  spirits  of  wine  they 
generally  fall  to  pieces  with  a  touch.  In  full  and  half-grown  specimens 
the  carino-lateral  compartments  are  nearly  as  broad  as  the  lateral  com- 
partments ;  in  very  young  spedmens,  about  -^th  of  an  inch  in  basal  dia- 
meter, they  are  proportionally  much  narrower.  ThewalU  are  strong  even 
in  young  specimens ;  in  old  ones  they  attain  a  thickness  I  have  scarcely 
seen  equalled  except  in  Chelonobia.  Their  internal  surfaces  are  smooth, 
as  is  the  basal  internal  margin  in  young  specimens,  but  in  old  speci- 
mens it  is  roughened  with  short,  blunt  ridges  and  little  points.  The 
Badii  are  often  absent ;  when  present  they  are  very  narrow,  and  con- 
sist merely  of  a  ribbon-like  portion,  formed  by  obliquely  upturned 
layers  of  growth,  more  prominent  than  on  the  parietes.  The  Jla  are 
very  largely  developed;  they  are  added  to,  during  the  diametric 
growth  of  the  shell,  in  a  regular  sweep  all  the  way  down  to  the  basal 
margin,  and  consequently  they  do  not  form  a  rectangular  shoulder  as 
is  usual ;   externally  they  are  plainly  marked  by  lines  of  growth :  they 
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are  added  to  a  little  above  the  line  of  attachment  of  the  opercolar  mem- 
brane ;  their  eummita  are  very  oblique.  The  sheath  has  its  basal  edge 
slightly  hollowed  out. 

Basii,  solid,  calcareous,  yery  irregular,  and  of  yariable  thickness. 

I  hsTe,  under  the  Genus,  alluded  to  the  structure  of  the  rostrum :  in 
one  shell,  the  basal  diameter  of  which  barely  exceeded  -^th  of  an  inch; 
the  compound  rostrum  (being  ^^^^Uis  of  an  inch  in  height),  had  its 
basal  margin  (being  ^^ths  of  an  inch  in  width)  rendered  deeply 
sinuous  (see  PI.  19,  fig.  5  b)  by  two  indentations,  corresponding  with 
and  caused  by  two  notches  at  Uie  top  of  the  valye.  These  two  notches 
extended  down  barely  lijfih  of  an  inch  (strictly  -j^^ths)  from 
the  summit  and  then  disappeared ;  so  that  when  the  shell  was  under 
f^th  of  an  inch  in  height,  (only  one  distinct  zone  of  growth  having 
been  formed),  the  now  compound  rostrum  consisted  of  three  separate 
compartments ;  and  there  were  eight  compartments  altogether.  Of  the 
above  three  little  compartments,  the  middle  one,  or  true  rostrum,  had 
large  alse,  which  could  be  most  distinctly  seen,  extending  on  both  sides, 
under  the  little  rudimentary  rostro-lateral  compartments.  These  latter 
overlapped  the  compartments  on  both  sides  of  them,  as  in  all  the 
Chthamalinae. 

Mouth:  labrum  bullate,  with  no  central  notch;  nor  is  the  inner 
fold  of  the  labrum,  forming  the  supra-oesophageal  cavity,  thickened,  as  in 
Balanus :  minute  muscles  run  from  this  inner  fold  straight  back  to  the 
cavity  formed  by  the  outer  bullate  fold :  the  crest  of  the  labrum  is 
hairy,  with  a  row  of  the  minutest  bead-like  points  or  teeth.  Pa/pt, 
small,  broad,  placed  almost  parallel  to  the  sides  of  the  mouth»  with 
their  apices  not  nearly  touching  each  other.  Mandibles,  with  three 
large  nearly  equal-sized  single  teeth ;  the  whole  inferior  angle  strongly 
pectinated.  Maxilla,  smidl,  with  a  broad,  square  notch  beneath  the 
two  or  three  great  upper  spines. 

Cirri :  first  pair  short,  with  the  rami  equal  in  length.  Second  pair, 
with  the  anterior  ramus  having  broader  segments  than  those  of  the 
posterior  ramus,  and  with  all  the  segments,  except  the  few  uppermost, 
thickly  covered  with  spines ;  the  posterior  ramus  has  rather  less  than 
half  the  segments  thickly  covered.  Third  pair,  very  slightly  shorter 
than  the  sixth  pair ;  anterior  ramus  with  the  lower  segments,  less  than 
half  of  the  whole  in  number,  thickly  covered  with  spines ;  posterior 
ramus  with  only  the  lowest  segments,  about  one  fifth  of  the  entire  num- 
ber, thickly  covered ;  the  other  segments  of  these  two  rami,  and  the 
upper  segments  of  the  posterior  ramus  of  the  second  pair,  closely 
resemble  in  the  regular  arrangement  of  their  spines  in  pairs,  the  three 
posterior  pairs  of  cirri.  The  pedicel  of  the  third  pair  supports  nume- 
rous, irregularly  scattered  bristles.  The  segments  of  the  sixth  pair  bear 
four  or  five  pairs  of  main  spines,  with  a  few  intermediate  spines. 

Caudal  Appendages, — Multiarticulate,  narrow,  tapering,  situated  on 
each  side  of  the  anus :  each  segment  has  two  little  tufts  of  spines  on 
each  side  of  its  upper  edge.  These  appendages  are  about  one  third 
longer  than  the  pedicel  of  the  sixth  pair  of  cirri :  in  a  specimen,  in 
which  the  rami  of  the  sixth  pair  had  twenty*  three  segments,  the  caudal 
appendages  had  nineteen  segments. 
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Panf  shorty  hairy,  findty-ringed,  with  no  proj^etiiig  point  at  its 
dorsal  basis.  BranekuB  moderately  large,  nearly  circolar,  not  mudi 
plicated. 

Fosnl  Speeiment. — ^With  respect  to  the  Sicilian  specimens  sent  me 
by  Dr.  Philippi  and  Sir  C.  Lyell,  I  can  see  no  diiSerenoe  whmterer  from 
the  recent  specimens,  excepting  in  their  greater  sixe  and  thiduiess; 
it  musty  howerer,  be  borne  in  mind  that  I  haye  seen  only  half-a-dosen 
recent  shells.  The  one  fossil  scatnm  which  I  bxTe  seen  is  rather 
broader  than  is  nsnal  with  the  recent,  bnt  I  baTC  seen  one  neaily  as 
broad.  This  species  seems  to  haTe  been  extremely  common  when  the 
beds  at  Messina  were  deposited,  and  probably  it  attained  a  larger  sixe 
than  it  does  at  present.  The  compartments  are  always  found  separated, 
which  is  easily  understood,  by  the  facility  with  whichy  as  aboTe 
stated,  recent  specimens  fall  to  pieces. 


2.  Pachtlabma  aurantiacum.     PL  20,  fig.  1  a — Id. 

Shell  tinned  with  orange ;  mewed  externally  seems  formed 
of  only  four  compartments^  owing  to  the  carino-lateral  and 
lateral  compartments  on  each  side  being  separated  only  by 
an  obscure  fissure. 

Hah, — ^New  South  Wales ;  apparently  from  deep  water,  attached  to  ssnd- 
stone.* 

Oeneral  Appearance. — Shell  conical,  smooth,  with  a  tinge  of  orange 
colour;  orifice  large,  deeply  notched,  sub-triangular.  Viewed  ex- 
ternally, the  compartments  in  appearance  are  only  four ;  but  on  dose 
examination,  the  lateral  compartments  are  seen  to  be  divided  by  a  very 
fine  fissure  into  two  nearly  equal  compartments.  The  rostrum  is 
broad  and  flat,  and  when  carefully  examined,  it  also  is  seen  to  be 
divided  by  two  fine  fissures  into  three  compartments ;  of  these  the 
middle  one,  or  true  rostrum,  is  a  very  little  broader  than  the  rostro- 
lateral  compartment  on  each  side ;  hence,  on  careful  examination,  the 
shell  is  found  to  consist  of  eight  compartments.  The  carina  is  much 
compressed.  The  radii  (in  my  one  specimen)  are  not  developed.  The 
carina,  and  the  two  lateral  compartments  alone,  have  alio;  for  the  carino- 
lateral  compartments  are  too  doselyjoined  to  the  lateral  compartments^ 
and  the  true  rostrum  is  too  closely  joined  to  the  rostro-laterai  com- 
partments, to  have  their  alae  developed.  The  four  al«  which  are 
developed,  are  very  broad,  widely  exposed,  and  marked  externally  by 
lines  of  growth.  The  basal  mameter  of  my  one,  apparently  old 
specimen,  is  one  inch. 


*  I  am  indebted  to  Mr.  Bowerbank  for  this  unique  and  iuterestiiig  speciei^ 
whidi  I  have  deposited  in  the  British  Museum. 


PACHTIiASMA    AURANTIACUM.  481 

Structure  of  Shelly  ^e, — The  inner  surface  (fig.  1  b)  of  the  rather  thick 
parietes  is  smooth,  except  close  to  the  base,  where  it  is  roughened 
by  a  few  irregular  points.  The  sheath  descends  low  down,  and  has  its 
lower  edge  slightly  free.  The  sutures  are  much  plainer  on  the  internal 
than  on  the  external  surface,  and  can  be  here  plainly  seen  to  be  eight 
in  number.  That  portion  of  the  carino-lateral  compartment,  which 
helps  to  form  the  sheath,  is  narrow,  though  the  whole  compartment  is 
of  very  nearly  equal  width  with  the  lateral  compartment.  It  is  a  singular 
fact,  that  no  portion  of  the  rostro-lateral  compartment  helps  to  form 
the  sheath ;  for  the  alse  of  the  lateral  compartments,  overlap  the  whole 
upper  part  of  the  rostro-lateral  compartments,  and  abut  against  the 
true  rostrum.  Hence,  when  the  sheath  alone  is  examined,  the  number 
of  the  compartments  appears  only  six.  In  a  section  the  true  rostrum 
can  be  seen  to  underlie  the  rostro-lateral  compartments,  and  thus 
exhibits  vestiges  of  alse.  The  fact  of  the  rudimentary  rostro-lateral 
compartments  not  forming  a  part  of  the  sheath  offers  a  marked  difference 
from  Chelonobia,  which  otherwise  has  this  part  of  the  shell  very 
similarly  constructed.  The  diametric  growth  of  the  shell,  which  seems 
to  be  considerable,  is  effected  by  the  four  large  ale  of  the  carina 
and  of  the  lateral  compartment  on  each  side.  The  sutural  edges  of  the 
alee  are  added  to  in  a  regularly  inclined  line  down  to  the  basis.  The 
basis  is  calcareous,  and  not  very  thin. 

Both  opercular  valves  (fig.  1  c,  1  (i)  closely  resemble  those  of  the 
last  species. 

The  Scuta  are  remarkably  narrow  and  elongated:  the  external 
surface  is  slightly  furrowed  longitudinally,  the  prominent  lines  of 
growth  are  much  wrinkled.  The  articular  ridge  is  blunt,  and  not  very 
prominent.  The  upper  part  of  the  valve  is  reflexed,  and  a  consider- 
able portion  must  have  projected  freely.  The  Terga  are  nearly  twice  as 
broad  as  the  scuta :  the  carinal  half  of  the  valve  is  very  smooth,  and  is 
coloured  beautiful  reddish-orange.  The  spur  is  tolerably  distinct.  The 
articular  ridge  is  not  very  prominent. 

The  Mouth  resembles  that  of  the  last  species.  The  mandibles  have 
three  sharp  teeth,  with  the  inferior  part  narrow  and  pectinated  with 
long  spines :  the  edge,  also,  between  the  upper  main  teeth,  is  pectinated 
with  short  spines,  which  latter  often  have  their  summits  crenated.  The 
maxUliB  are  notched;  the  inferior  corner  is  produced  into  a  small 
step-formed  projection.  The  outer  maxillae  are  more  pointed  than  is  usual. 

The  Cirri  most  closely  resemble  in  every  detail  those  of  P.  giganteum; 
1  can  point  out  only  one  slight  difference,  namely,  that  the  lower 
segments,  in  the  posterior  ramus  of  the  third  cirrus,  which  are  thickly 
clothed  with  spines,  are  more  numerous  in  proportion  to  the  upper 
segments  with  the  spines  arranged  in  regular  pairs  (being  as  4  to  14), 
than  in  P.  giganteum,  in  which  only  one  fifth  (or  4  to  20)  are  so  clothed. 

Caudal  Appendages, — ^These  are  very  small,  not  being  more  than 
one  fifth  of  the  length  of  the  pedicel  of  the  sixth  cirrus :  their  segments 
are  indistinct,  and  they  support  a  very  few  coarse  spines.  The  rami  of 
the  sixth  cirrus,  in  the  one  specimen,  had  twenty-five  segments,  whilst 
each  caudal  appendage  had  only  five.  Hence  the  caudal  appendages 
are  far  less  developed  than  in  P.  giganteum. 

31 
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15.     Genw — Octomeris.     PI.  20. 

OcTOM£Ki8.    0,  B.  Sowerby.    Zoological  Journal,  vol.  %,  p.  244, 

July,  1826. 

Compartments  eight:   radii  with  their  edges  crenated: 
basis  membranous. 

DisiribuiUm,  Gape  of  Good  Hope ;  Philippine  Archipelago. 

The  two  species  of  this  genus  differ  considerably  in 
external  appearance,  though  not  in  essential  character. 
Both,  as  the  name  expresses,  have  eight  compartments :  the 
carino-lateral  pair  are  rather  narrower  than  the  lateral.  The 
basis  is  membranous.  The  radii  are  narrow,  and  are  dis- 
tinctly crenated  on  both  sides  of  the  sutures  with  the  teeth 
neatly  interlocking ;  but  these  teeth  can  hardly  be  distin- 
;uished  in  the  large,  corroded  specimens  of  0.  angulosa^ 
\t  crenated  structure  of  the  radii  is  identical  with  that 
described  under  Chthamaltis  dentatus  and  Hembeli;  if, 
indeed,  we  were  to  add  carino-lateral  compartments  to 
the  shells  of  these  two  species,  they  would  belong  to  Octo- 
meris.  I  have  seen  only  a  few  specimens  of  either  species 
of  Octomeris,  and  none  preserved  in  spirits ;  and  there- 
fore I  know  nothing  of  the  anatomy  of  the  softer  parts: 
I  was  not  able  to  make  out  distinctly  any  branchi^.  The 
cirri  differ  considerably  in  the  two  species,  in  nearly  the 
same  way  as  in  the  two  species  of  Chamsesipho.  In  the 
structure  of  the  second  pair  of  cirri,  and  in  the  tendency  of  thci 
basal  margin  of  the  parietes  to  form  bay-like  indentations, 
Octomeris  angulosa  shows  some  special  affinity  to  Cham€esipho 
scutelliformis.  Under  Pachylasma,  I  stated  that  that  genus 
was  closely  related  to  Octomeris ;  and  1  have  just  alluded  to 
the  close  affinity  of  the  latter  to  the  division  of  the  genus 
Chthamalus,  which  has  crenated  radii. 
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1 .    OCTOMURIS  ANGULOSA.      PI.  20,  fig.  2  fl—- 2  h. 

OcTOMERis  ANGULOSA.    O,  B.  Sowerby.    Zoological  Journal,  vol.  2, 

July,  1825.    And  Genera  of  Recent  and 
Fossil  Shells,  Plate. 

—  Stutchbukii.    /.  E,  Gray,    Annals  of  Philosophy,  new 

series,  vol.  10,  August,  1825. 

—  AUOUBBA  (?)    Chenu.    lllust.  Conch.,  Tab.  4,  fig.  2. 

Shell  dirty  v>hit€y  rugged  and  mamve :  ala  tAick,  with  their 
sutured  edges  coarsely  crenated. 

Htdf, — AJ^a  Bay,  Cape  of  Good  Hope.  Attached  to  littoral  rocks;  often 
associated  with  Balantu  Capensis  and  Chthamalus  detUatus;  Mus.  Brit., 
Cuming,  Stutchbary,  Bowerbauk. 

General  Appearance  and  Structure  of  Shell. — Shell  extremely  rug- 
ged, irregular,  massive,  generally  much  corroded,  steeply  conical 
or  even  sub-cylindrical:  orifice  large,  broad,  rhoraboidal,  of  nearly 
equal  breadth  at  both  ends.  Colour  dirty  white,  often  slightly  tinted 
yellow  from  the  investing  membrane,  and  from  thin  layers  of  punctured 
membrane  alternating  with  the  lamiuse  of  shell.  The  parietes,  in  old 
specimens,  have  very  irregular  longitudinal  ridges,  or  rather  plates 
projecting  out,  sometimes  much  branched,  and  generally  curved 
inwards  so  as  to  meet  each  other,  thus  forming  round  the  basal  margin 
a  circle  of  cylindrical  apertures.  In  old  large  specimens  the  radii  are 
not  developed,  and  till  the  compartments  are  disarticulated  there  is  no 
trace  of  the  toothed  structure  of  their  sutural  edges :  in  this  condi- 
tion the  sutures  exist  as  deep,  rugged,  narrow  fissures.  In  younger 
shells,  the  radii,  though  narrow,  are  distinct,  and  have  their  surfaces 
transversely  ribbed,  and  their  edges  toothed  and  interlocked  with  the 
teeth  of  the  recipient  furrow.  Some  of  the  specimens  present  a 
curiously  deceptive  resemblance  to  Elminius  plicatus.  Basal  diameter 
of  largest  specimen,  one  inch  and  a  quarter ;  height  one  inch. 

The  parietes  are  remarkably  thick,  but  the  compartments  separate 
easily :  I  have,  however,  seen  one  instance  in  which  they  were  partially 
calcified  together.  Their  internal  surfaces  ar6  very  smooth.  The  sheath 
does  not  descend  low.  The  alae  project  rectangularly ;  they  have  thick 
edges,  and  these  are  coarsely  crenated  in  transverse  lines.  Of  the  radii 
sufficient  has  been  said. 

Scuta  (fig.  2  b) :  these,  in  all  the  specimens  seen  by  me  but  one,  have 
been  deeply  corroded,  and  their  outline,  as  in  Chthamalus,  considerably 
inodified :  in  the  one  specimen  well  preserved,  the  exterior  growth- 
ridges  were  extremely  prominent.  The  articular  ridge  does  not  project 
much,  nor  is  tlie  articular  furrow  very  deep.  There  are  more  or  less 
distinct  crests  for  the  lateral  depressor  muscles,     l^he  Terga  are  rather 
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narrow,  with  a  small  rounded  8pur,  moderately  distinct.  The  tips  of 
the  crests  for  the  depressor  muscle  barely  depend  beneath  the  basal 
margin. 

Mouth :  labrum  considerably  bullate,  with  the  crest  hairy  and  fur- 
nished with  a  few  most  minute  teeth.  Palpi  small,  with  their  tips  not 
nearly  touching  each  other.  Mandibles  with  four  teeth,  of  which  the 
lower  ones  are  laterally  double :  inferior  pectinated  portion  small.  The 
maziilse  are  notched,  but  their  outline  differed  on  opposite  sides  of  the 
individual  examined.     Outer  maxillee  bilobed  on  their  inner  face. 

Cirri. — The  first  pair  has  the  rami  unequal  in  length  by  about  three 
segments,  hanng  six  segments  on  one  and  nine  on  the  other  ramus.  In 
the  second  pair  the  anterior  ramus  is  remarkably  short  and  extremely 
broad  ;  the  five  segments  of  which  it  is  composed  being  thickly  covered 
with  bristles,  some  of  which  are  very  coarsely  and  doubly  pectinated : 
the  posterior  ramus  is  nearly  twice  as  long  as  the  anterior  ramus,  and 
has  eleven  segments ;  of  these,  excepting  the  two  basal  segments  which 
are  rather  thickly  covered  with  spines,  the  others  resemble  in  the 
arrangement  of  their  spines  the  four  posterior  pairs  of  cirri,  with  the 
exception  that  there  is  a  single  transverse  row  of  rather  long  spines 
along  the  upper  and  inner  lateral  edge  of  each  segment.  The  segments 
in  all  the  four  posterior  pairs  of  cirri  resemble  each  other  in  bearing 
each  four  pairs  of  main  spines  (of  which  the  two  lower  pairs  are  short), 
with  a  tuft  of  small  intermediate  spines. 

The  penis  is  remarkable  from  its  very  small  size  and  shortness,  not 
being  more  than  once  and  a  half  as  long  as  the  pedicel  of  the  sixth 
cirrus. 


2.    OCTOMERIS  BRUNNEA.       PI.  20,  fig.  *d  a,  S  6. 

Shell  reddish-brown,  depressed,  thin,  finely  furrowed  Ion-- 
gitudinally :  tergum  with  the  basal  margin  having  a  slight 
angular  bend. 

Hah, — Philippine  Arcliipelago ;  rare ;  Mas.  Cuming. 

QeneralJppearance  and  Structure. — Shell  circular,  much  depressed; 
coloured  brown,  with  an  orange-red  tint;  surface  regularly  and  nar- 
rowly furrowed  in  longitudinal  lines,  the  intermediate  rounded  ridges 
projecting  at  the  basal  margin  in  finger-like  points.  The  eight  com- 
partments, when  disarticulated,  are  of  nearly  equal  sizes ;  the  carino- 
lateral  and  rostro- lateral  compartments  being  rather  smaller  than  the 
others.  The  radii  are  neatly  toothed;  but  with  the  exception  of  these 
teeth,  which  are  equally  developed  on  both  sides  of  the  sutures,  and 
which  closely  interlock  in  the  lower  part  of  the  shell,  but  stand  a  little 
apart  in  the  upper  part,  the  radii  can  hardly  be  said  to  be  developed. 
The  alee  do  not  form  a  rectangular  shoulder,  tlie  lower  margin  being 
regularly  curved  into  the  parietes;  the  upper  margin  is  only  slightly 
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oblique;  the  external  sarface  is  farrowed  by  lines  of  growth.  The 
shell  increases  a  little  in  diameter,  chiefly  by  the  growth  of  the  alee. 
The  parietes  are  not  very  thick,  with  the  inner  surface  smooth,  but 
with  puncture^  placed  in  rows  for  the  entrance  of  the  tubuli:  the 
laminie  of  shell  alternate  with  layers  of  yellow  finely  punctured  mem- 
brane. Basis  formed  of  thin  membrane,  in  concentric  slips.  Basal 
diameter  of  largest  specimen,  *6  of  an  inch. 

Scuta  broad,  with  the  lines  of  growth  few  in  number,  but  extremely 
prominent,  so  as  to  form  folds :  basal  margin  witli  a  very  slight  angular 
bend :  articular  ridge  not  very  prominent.  Terga,  with  a  narrow  slip 
along  the  scutal  margin,  having  the  lines  or  folds  of  growth  so  pro- 
minent as  almost  to  form  a  series  of  small  transverse  pits :  the  basal 
margin  of  this  portion  forms  an  angle  with  the  rest  of  the  basal 
margin :  no  spur  can  be  said  to  exist :  the  crests  for  the  depressor 
muscle  depend  a  little  beneath  the  basal  margin :  articular  ridge  very 
prominent. 

Mouth  :  labrum  and  palpi  as  in  the  last  species.  Mandibles  with 
three  main  teeth,  apparently  single,  of  which  the  lower  tooth  has  its 
upper  edge  pectinated :  the  inferior  part  of  the  mandible  is  pectinated 
as  usual.  The  maxillae  have  two  notches,  one  beneath  the  two  upper 
large  spines,  and  the  other  in  the  middle,  separating  some  thicker  and 
thinner  spines. 

Cirri :  first  and  second  pairs  short,  with  the  anterior  rami  in  each 
longer  by  about  two  segments  than  the  posterior  rami ;  all  the  seg- 
ments thickly  covered  with  bristles.  The  third  cirrus  is  much  longer 
than  the  second  cirrus,  with  the  posterior  ramus  longer  than  the  an- 
terior ramus ;  on  the  latter  the  three  basal  segments,  and  on  the  pos- 
terior ramus  the  two  basal  segments  are  thickly  covered  with  bristles ; 
the  other  segments  have  bristles  arranged  as  on  the  three  posterior 
pairs  of  cirri,  namely,  each  segment  has  four  pairs  of  main  spines,  of 
which  the  two  lower  pairs  are  short. 

The  unarticulated  support,  whence  the  articulated  portion  of  the  penis 
arises,  is  unusually  long,  equalling  the  pedicel  of  the  sixth  cirrus. 


16.  Genus — Catophragmus.    PL  20. 

Catophbagmus.     G.  B.  Sowerby,    Genera  of  Becent  and  Fossil 

Shells.    Plate. 

Interior  compartments  eighty  with  several  exterior  whorls 
of  sanall  supplemental  compartments:  basis  either  mem- 
branous or  calcareous. 

Diitribution,  West  Indies  and  Australia.  Attached  to  littoral  shells  and  rocks. 

This  gen  as  is  very  remarkable  amongst  sessile  cirripedes, 
from  the  eight  normal  compartments  of  the  shell  being 
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surrounded  by  several  whorls  oi  soppleiiiental  oompartmeDts 
or  scales :  these  are  arranged  sjrmmetrically,  and  decrease  in 
size  but  increase  in  number  towards  the  circumference  and 
basal  margin.  A  well  preserved  specimen  has  a  very  el^ant 
appearance,  like  certain  compound  flowers,  which  when  half 
open  are  surrounded  by  imbricated  and  graduated  scales. 
The  Chthamalinae,  in  the  structure  of  the  mouth  and  cirri, 
and  to  a  certain  extent  in  that  of  the  shell,  fill  up  the 
interval  between  the  Balaninse  and  Lepadidae ;  and  Cato- 
phragmus  forms,  in  a  very  remarkable  manner,  the  transi- 
tional  link,  for  it  is  impossible  not  to  be  struck  with  the 
resemblance  of  its  shell  with  the  capitulum  of  Pollicipes. 
In  Pollicipes,  at  least  in  certain  species,  the  scuta  and  terga 
are  articulated  together — the  carina,  rostrum,  and  three 
pairs  of  latera,  making  altogether  eight  inner  valves,  are 
considerably  larger  than  those  in  the  outer  whorls — the 
arrangement  of  the  latter,  their  manner  of  growth  and 
union, — all  are  as  in  Catophragmus.  If  we,  in  imagina- 
tion, unite  some  of  the  characters  found  in  the  different 
species  of  Pollicipes,  and  then  make  the  peduncle  so  short 
(and  it  sometimes  is  very  short  in  P.  mitetta)  that  the  valves 
of  the  capitulum  should  touch  the  surface  of  attachment,  it 
would  be  impossible  to  point  out  a  single  external  character 
by  which  the  two  genera  in  these  two  distinct  families  could 
be  distinguished :  but  the  more  important  differences  in  the 
arrangement  and  nature  of  the  muscles  which  are  attached 
either  to  the  opercular  valves  or  surround  the  inside  of  the 
peduncle,  would  yet  remain. 

Although  all  the  valves  of  the  sheU,  even  the  eight  in 
the  innermost  whorl,  are  very  thin,  yet  from  their  number 
in  the  successive  whorls,  and  from  each  being  concave  in- 
wards, so  as  to  form  a  cavity  or  tube  into  which  the  corium 
enters,  the  total  thickness  of  the  sides  of  the  shell  is  very 
considerable.  Both  of  the  species  of  Catophragmus  oc- 
curred mingled,  in  the  one  case  with  Tetradita  poroaa  and 
in  the  other  with  T.  purpurascens ;  now  the  walls  of  these 
shells,  we  know,  are  very  thick,  and  are  permeated  by 
several  rows  of  pores,  occupied  by  threads  of  corium ;  see- 
ing this,  we  may  be  permitted  to  believe,  that  the  several 
exterior  whorls  of  valves  in  Catophragmus,  between  which 
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the  coriura  is  prolonged  for  some  way  upwards,  are  of 
service  to  the  animal,  by  thickening  its  shell,  in  an  analo- 
gous, but  not  homologous,  manner,  as  in  Tetraclita. 

Considering  the  whole  structure,  external  and  internal, 
of  Catophragmus,  with  the  one  great  exception  of  the  ex- 
terior whorls  of  valves,  there  is  hardly  a  single  generic 
character  by  which  it  can  be  separated  from  Octomeris  and 
Pachylasma ;  indeed,  I  am  not  quite  sure  that  it  would  not 
have  been  better  to  have  run  these  three  genera  together. 

Of  the  two  species,  I  will  first  describe  C.  polymerus, 
and  not  the  C.  imbricatua  of  Sowerby,  inasmuch  as  I  have 
plenty  of  excellent  specimens  of  the  former,  whereas  the 
original  specimens  of  C.  imbricatm,  in  the  British  Museum, 
consist  of  one  old  and  not  perfect  shell,  without  the  oper- 
cular valves  or  the  included  animal's  body ;  and  the  other, 
though  quite  perfect,  far  from  mature.  As  far  as  these 
materials  allow  of  minute  comparison,  the  whole  shell,  with 
the  exception  of  the  basis,  and  the  opercular  valves  agree 
very  closely  in  the  two  species,  whereas  the  included  animal's 
body  differs  more  than  is  usual  in  nearly  related  species ; 
— thus,  C.  imbricatua  has  caudal  appendages,  of  which 
there  is  no  trace  in  C.  polymerus,  and  I  have  seen  only  one 
other  instance  in  which  this  organ  was  absent  in  one  species 
{Scalpellum  villosum)  and  present  in  the  other  species  of  the 
same  genus.  Under  these  circumstances  it  will  be  most 
convenient  first  to  describe  in  detail  C.  polymerua,  and  then 
only  indicate  the  points  of  difference  in  (7.  imbricatua. 


1.  Catophragmus  poltmerus.     F1.  20,  fig.  4  a — 4te. 
Basis  membranous :  caudal  appendages  none. 

ffii5.--New  South  Wales  (Twofold  Ba?),  Mus.  Darwin;  Swan  Biver  (?), 
Mus.  Coming.  Attached  to  littoral  rocks  and  shells,  and  associated  with 
Tetraclita  purjmraaeetu,  Balamu  nigretcent,  Chihamalw  aniefMatu$,  CAamanpko 
columna. 

General  Appearance, — Shell  nearly  circalar,  moderately  or  slightly 
depressed;  colour  grey.  The  eight  normal  compartments  of  the 
inner  whorl  are  two  or  three  times  as  large  as  those  in  the  second 
whorl ;  the  other  smaller  compartments  or  scales  graduate  very  regu- 
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larly  in  size,  to  mere  beads,  at  the  extreme  basal  edge,  and  are  arranged 
symmetrically.  The  general  aspect  of  the  shell  depends  chiefly  on 
the  degree  to  which  the  surface  has  been  disintegrated,  and  diflfers 
greatly  in  the  two  extreme  states.  When  well  preserved,  the  general 
appearance  is  very  elegant ;  the  scales  are  all  neatly  imbricated ;  they 
terminate  upwards  in  points,  but  with  their  extreme  tips  generally 
broken ;  from  laterally  overlapping  each  other,  their  external  surfaces 
(as  seen,  when  corrroded,  in  fig.  4  d,  or  when  slightly  exposed  after  the 
continued  growth  of  their  basal  margins,  in  fig.  4  a)  become  longi« 
tudinally  keeled,  often  with  a  secondary  ridge  or  shoulder  on  one  side ; 
they  are,  also,  crossed  by  rather  conspicuous  and  regular  lines  of 
growth,  or  more  strictly,  former  lines  of  union  between  the  several 
valves :  the  orifice  of  the  shell  in  this  perfect  condition  is  snb- 
rhomboidal  and  notched,  and  the  scuta  are  united  to  the  terga  by 
nearly  straight  sutures.  On  the  other  hand,  when  the  sheU  has  been 
considerably  corroded,  and  this  seems  to  be  the  more  common  con- 
dition, the  appearance  is  not  elegant:  the  scales  in  the  successive 
whorls  are  not  imbricated,  but  owing  to  their  upper  parts  having 
been  worn  down,  they  present  a  tesselated  surface  (4  cQ,  with  the 
tesserae  graduated  in  size,  and  of  a  peculiar  shape,  namely,  a  rectangle, 
with  a  more  or  less  broad  square  projection  on  the  exterior  side,  toge- 
ther often  with  a  large  square  notch  on  one  or  both  corners,  caused 
by  their  laterally  overlapping  each  other.  Some  of  the  shells  are  so 
deeply  corroded,  that  no  portion  of  the  original  surface  is  preserved, 
excepting  the  lowermost  bead-like  scales ;  and  the  whole  shell  has  so 
rugged  an  aspect,  that  the  successive  whorls  of  the  worn-down  valves 
might  easily  be  overlooked.  In  the  corroded  specimens,  the  orifice 
approaches  to  circular  in  outline,  and  is  large  and  nearly  entire :  the 
scuta  and  terga  are  deeply  interlocked  together.  The  largest  specimen 
which  I  have  seen  was  one  inch  and  a  quarter  in  basal  diameter. 

Structure  of  the  Shell, — The  eight  inner  normal  compartments  are 
not  thicker  than  the  outer  valves,  and  are  far  thinner  than  in  ordinary 
sessile  cirripedes.  They  are  arranged  as  in  Octomeris.  The  latend 
compartments  are  broader  than  the  rostro-lateral  and  carino-lateral  com- 
partments. The  shelly  laminse,  of  which  these  compartnients  and  the 
opercular  valves  are  composed,  alternate  with  yellow  membranous  layers, 
exactly  as  is  the  case  with  Octomeris.  The  lateral  edges  of  the  com- 
partments, beneath  the  alee,  in  the  six  compartments  having  alee,  bend 
inwards,  especially  just  above  the  basis,  so  that  the  compartments  in 
their  lower  parts  (fig.  4  c)  stand  much  more  separate  than  is  usual. 
The  basal  edge  of  each  is  irregularly  toothed.  The  sheath  presents  no 
particular  character.  The  eight  compartments  have  longitudinal  shoul- 
ders and  ribs  on  their  external  surfaces,  caused  by  the  lateral  overlap- 
ping and  pressure  of  the  exterior  scales.  They  are  also  marked  by  slight, 
transverse  or  oblique  calcareous  ridges,  caused  by  the  attachment  of  the 
membrane,  by  which  they  are  united  to  the  smaller  compartments  or 
scales  outside  them.  A  new  line  of  attachment,  and  consequently  a  new 
ridge  is  formed,  lower  and  lower  down  at  each  period  of  growth,  as  the 
shell  is  added  to  at  the  basis, — ^iu  the  same  manner  as  new  ridges  are 
added  to  the  lower  edge  of  the  sheath  at  each  period  of  growth.    The 


CAT0PHEA6MU8  POLYMERUS.  489 

shell,  excepting  is  old  worn-down  specimens^  increases  largely  by  dia- 
metric growth :  during  the  diametric  growth,  the  outer  sctdes  must  be 
laterally  separated  a  little  from  each  other,  and  probably  they  are  late- 
rally added  to ;  but  there  are  no  distinct  lines  of  suture,  or  rows  of 
smaller  scales,  corresponding  with  the  sutures  between  the  eight  inner 
compartments.  The  alae  do  not  project  much ;  their  edges,  as  well  as 
the  shoulders  into  which  they  fit,  are  generally  irregularly  crenated : 
they  are  added  to  during  diametric  growth  above  the  line  of  attachment 
of  the  opercular  membrane.  There  is  no  appearance  of  radii ;  but  as  the 
eight  inner  compartments  are  added  to  laterally,  and  are  often  cre- 
nated, on  the  edges  which  correspond  with  the  radii  in  other  Cirripedes, 
such  edges  must  be  considered  as  radii. 

With  respect  to  the  scales  in  the  several  outer  whorls,  they  resemble 
each  other  except  in  size,  and  the  outermost  scales  are  reduced  to  mere 
transversely  elongated  beads.  Their  basal  edges  are  concave  inwards, 
being  bent  like  the  ridge  of  a  house ;  hence  sub-triangular  spaces  or 
tubes,  lined  by  the  corium,  run  up  between  the  scales.  When  per- 
fectly preserved,  the  outline  of  each  scale  is  a  much  elongated  triangle, 
but  usually,  from  their  summits  having  been  worn  off,  the  outline  is 
nearly  that  of  a  parallelogram.  Their  basal  edges  are  dentated,  and 
their  upper  parts,  both  on  the  outside  and  inside,  are  marked,  where 
joined  to  the  other  compartments,  by  slight  calcareous  ridges :  outside, 
there  are  longitudinal  shoulders  (PL  20,  fig.  4  b),  caused  by  the 
lateral  overlapping  of  the  adjoining  scales ;  these  are  best  seen  in  sec- 
tion in  corroded  specimens  (fig.  4  ^ :  on  the  inside  there  are,  also, 
in  the  upper  part,  slight  medial  longitudinal  ridges,  caused  by  the 
sutures,  which  the  scales  have  covered. 

In  large  old  specimens  there  are  ten,  or  even  more,  whorls  of  com- 
partments, but  it  is  scarcely  possible  to  count  them  with  any  accuracy. 
The  first  whorl  consists  of  the  eight  large  inner  compartments,  though, 
homologically,  it  is  doubtful  whether  the  rostro-lateral  compartments 
in  any  sessile  cirripede  really  belong  to  the  same  whorl  with  the  others. 
The  second  whorl  consists  of  eight  smaller  pieces,  covering  the  eight 
sutures  in  the  first  whorl  (see  the  tracing  of  the  basal  edges  of  all  the 
compartments  and  valves  in  a  very  perfect  specimen,  PL  20,  fig.  4  c). 
The  third  whorl,  in  large  and  perfect  specimens,  consists  of  twice  the 
number,  or  sixteen,  still  smaller  scales,  corresponding  with  the  sixteen 
sutures  of  the  second  whorl ;  but  sometimes  there  are  less  than  sixteen 
pieces,  owing  to  some  of  the  scales  being  large  enough  to  cover  two 
adjoining  sutures  as  well  as  the  intermediate  portion  of  the  compart- 
ments of  the  first  whorl.  In  the  fourth  whorl,  instead  of  there  being, 
even  in  the  most  perfect  specimens,  twice  sixteen,  or  thirty-two  pieces, 
there  are  only  twenty-four ;  this  being  caused  by  single  pieces  (placed 
alternately  with  two  pieces)  being  broad  enough  to  cover  two  sutures 
as  well  as  the  intermediate  portion  of  the  compartment  of  the  third 
whorl.  In  the  succeeding  whorls  this  same  arrangement  seems  to  be 
the  usual  one,  so  that  in  the  fifth  whorl,  instead  of  there  being,  in  the 
most  perfect  specimens,  twice  twenty-four,  or  forty-eight  pieces,  that 
is,  twice  the  number  in  the  last  whorl,  there  are  only  thirty-six  scales, 
or  once  and  a  half  as  many  scales. 
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The  Baiis  it  thin  and  membranoaB;  it  firmly  adheres  to  the  tor&ee 
of  attachment. 

Scuta,  nearly  fiat :  the  articalar  ridge  is  very  prominent,  and  there 
is  a  deep  articular  farrow  both  above  and  below;  bot  the  precise  outline 
of  the  ridge  and  farrows  yaries ;  there  is  a  pit  for  the  adductor  muscle, 
bat  no  crests  or  marks  for  the  other  muscles.  The  Terya  are  remark- 
able from  the  extreme  prominence  of  the  articular  ridge  and  depth  of 
the  articalar  furrow.  The  basal  margin  viewed  internally  seems 
straight,  so  that  there  appears  to  be  no  spur ;  but  viewed  externally, 
when  the  crests  for  the  depressor  muscles  are  seen  to  depend  con* 
siderably  beneath  the  true  basal  margin,  a  slight,  very  broad  spur 
may  be  perceived  to  exist.  These  depending  crests  for  the  muscles 
are  rather  thin,  but  they  extend  over  half  the  bsisal  margin  of  the  valve. 

Mouth, — Thelabrnm  is  very  buUate,  being  as  long  in  its  longitudinal 
axis  as  the  rest  of  the  mouth :  crest  hairy,  with  some  very  minute  teeth. 
Palpi  truncated,  with  their  apices  not  nearly  touching  each  other ; 
thickly  clothed  with  spines.  Mandibles  with  three  large  single  teeth, 
of  which  the  lower  one  has  a  single  fine  tooth  at  its  upper  basal  edge^ 
showing  a  tendency  to  become  pectinated ;  inferior  part  short,  coarsely 
pectinated.  Maxillee  notched,  with  a  slight  second  notch  and  slight 
double  prominence  in  the  lower  part. 

Cirri, — First  and  second  pairs  short,  with  the  rami  in  each  un- 
equal in  length  by  about  four  segments ;  on  both  rami  in  the  second 
cirrus,  and  in  the  shorter  ramus  of  the  first  cirrus,  there  are  some 
coarsely  pectinated  spines.  All  four  posterior  cirri  are  alike;  the 
segments  bear  five  pairs  of  strong  spines,  with  a  large  intermediate 
tuft  of  fine  spines :  the  dorsal  tuft  u  also  large,  consisting  of  short 
thick,  and  long  finer  spines.  There  is  no  vestige  ot  caudal  appendagei, 
though  present  in  the  succeeding  species. 

Branchiie  moderately  large,  in  area  equalling  the  prosoma ;  surface 
not  plicated. 


2.  Catophragmus  imbricatus. 

Catopujuomus  imbugatus.    Q.  B,  Sawerby,    Genera  of  Recent 

snd  Fossil  Shells,  Plate. 

Basis  calcareous :  caudal  appendages  present. 

Hab. — ^Antigua,  West  Indies,  attached  to  a  TetraelitaporoM. 

As  stated  under  the  genus,  this  species  is  known  from  two  specimens 
in  the  British  Museum,  one  of  which  is  full-sized,  being  three  quarters 
of  an  inch  in  diameter,  but  is  destitute  of  the  outermost  whorls,  of  the 
basis,  opercular  valves,  and  animal's  body ;  the  other  is  perfect,  but  very 
young,  being  barely  two  tenths  of  an  inch  in  basal  diameter.  As  far  as 
the  characters  can  be  made  out  from  these  materials,  I  can  perceive 


CATOPHRAGMUS   IM0RICATUS.  491 

no  difference  from  C.  polymenu  in  the  shell,  excepting  that  in  the 
email  specimen  of  C  imbrieatua,  there  would  appear  to  exist  fewer 
whorls.  The  opercular  valves  are  likewise  closely  similar:  in  the 
scuta,  however,  of  the  young  specimen  in  the  present  species,  the 
articular  ridge  seems  to  he  a  little  hroader,  but  this  is  so  variable  a 
character  that  no  confidence  can  be  placed  in  it :  these  valves,  more- 
over, externally  have  a  broad  furrow  along  the  middle,  running  from 
the  apex  to  the  basal  margin,  which  is  not  the  case  with  the  scutum  of 
€,  polymerus;  but  then  J  have  often  seen,  in  young  specimens  of 
Balauus,  a  similar  farrow,  which  is  quite  absent  in  full-grown  speci- 
mens. When  we  come  to  the  basis  we  find  a  good  diagnostic  character, 
for  here  it  is  calcareous :  it  is  rather  thin,  solid,  and  white ;  towards  the 
outside  it  is  pitted  with  small  cavities,  corresponding  with  the  small 
teeth  on  the  basal  edges  of  the  compartments.  The  latter  adhere 
firmly  to  the  basis.  The  central  internal  surface  is  covered  by  an 
irregular  network  of  imbedded  cement-ducts,  some  of  which  bifur- 
cate. From  the  description  here  given,  it  will  be  seen  that  any  figure 
would  have  been  superfluous,  the  last  species  having  been  so  well 
illustrated. 

Mouth, — I  can  point  out  no  difference,  excepting  that  the  palpi  are 
here  more  oval  or  less  truncated  at  their  ends ;  and  that  the  lower 
comer  of  the  maxillae  seems  to  be  more  prominent.  In  the  Cirri,  the 
rami  of  the  first  and  second  pairs  are  nearly  equal  in  length :  none  of 
the  spines  are  coarsely  pectinated.  In  the  four  posterior  pairs  of  cirri, 
instead  of  a  tuft  of  small  spines  on  each  segment  between  the  pairs 
of  main  spines,  there  are  only  a  few  minute  intermediate  spines :  the 
dorsal  tufts  are  also  here  smaller,  but  are,  as  in  the  last  species,  com- 
posed of  short  thick,  and  longer  thinner  spines. 

Caudal  Appendages, — ^This  is  the  only  species  of  sessile  cirripede^ 
with  the  exception  of  the  two  species  of  Pachylasma,  which  possesses 
these  organs :  they  are  situated  on  each  side  of  the  anus  in  the  usual 
position :  they  are  minute,  equalling  in  length  only  the  lower  segment 
of  the  pedicel  of  the  sixth  cirrus :  in  a  specimen  in  which  the  rami  of 
the  sixth  cirrus  had  eighteen  or  twenty  segments,  these  appendages 
consisted  of  only  three  tapering  segments,  supporting  a  few  thick 
spines. 

Branchue, — I  believe  I  discovered  these,  consisting  of  two  minute 
pouches,  placed  at  the  carinal  end  of  the  sack :  if  this  observation  be 
correct,  this  species  differs  from  C.  polymerua  in  the  much  smaller  size 
of  these  organs. 
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REMARKS  ON  BRONN'S  LIST  OF  FOSSIL  BALANINiE 

AND  CHTHAMALIN^. 


The  following  species  of  fossil  Balanidse  are  given  in  that  most  useful  work, 
the  '  Enumerator  Palieontologicus'  in  Bronn's  '  Gesichte  der  Natur :'  it  has 
appeared  to  me  that  a  few  words  on  each  species,  might  hereafter  save  others 
the  trouble  of  searching  through  several  works. 

Tubidnella  maxima  of  Morren,  said  to  have  been  found  in  the  Chalk :  this 
would  have  been  a  wonderful  fact,  considering  that  no  true  sessile  cirripede 
has  hitherto  been  found  in  this  formation,  and  that  it  implies  the  exbteuce  of 
Cetacea  at  this  period;  but  I  have  been  informed  that  the  fossil  in  question  is 
not  a  Cirripede. 

Diadema    d^afin  =  Coronula  bifida  of  Bronn,   in  his    'Italiens  Tertiar-^ 
Gebilde'  (1831),  p.  126  (uo  Plate).     Without  a  much  fuller  description  I  can 
form  no  judgment  on  this  species. 

Diadma  vulgare  is  probably  the  Coronula  barhara,  a  Crag  fossil  described 
by  me. 

P^rgoma  undata,  Michelotti,  in  'Bull.  Soc.  Geolog.'  torn,  x,  p.  141,  a  mere 
name  without  any  description :  probably  it  is  a  synonym  of 

Fyrgoma  tulnaium,  Philippi,  '  Enum.  Mollusc.  Sicilian,'  which  is  a  synonym  of 
Tgrgoma  Anglieum  of  the  present  work ;  found  recent  and  fossil. 

Acasta  MotUagui  is  probabl  v  the  extinct  Acatta  undulata  described  by  me. 

CfUhamalua  giganteua  of  Phuippi,  is  the  FachgUuma  giganteum  of  this  work ; 
found  recent  and  fossil. 

CMhamalut  siellatM,  said  by  Philippi  to  be  found  fossil  in  Sicily;  such 
may  be  the  case,  but  the  littoral  habits  of  the  species  do  not  render  it  very 
probable. 

BalanM9  earbonarius  of  Petzholdt,  found  in  the  Carboniferous  formation!  but 
I  have  given  my  reasons^  in  my  '  Monograph  on  the  Fossil  Lepadids,'  p.  5,  for 
disbelieving  that  this  is  a  Balanus,  or  even  a  Cirripede. 

Balanus  ostrearum  appears  to  be  a  mere  name  by  Conrad,  published  by 
Morton  in  his  '  Synopsis  of  the  Organic  Remains  of  the  Cretacean  Group,' 
1834,  Appendix,  p.  8. 

Balamu  peregrinus  is  briefly  described  and  poorly  figured,  without  the 
opercular  valves,  by  Morton,  in  his  '  Synopsis,'  ut  supra^  p.  72,  PL  10,  fig.  5 : 
this  Eocene  species  apparently  resembles  the  Eocene  B.  ungui/i/rmu  of  Sowerby, 
described  in  this  work ;  but  quite  indispensable  details  of  structure  for  identi- 
fication are  not  given.  Another  figure  of  this  shell  is  given  in  the  '  American 
Journal  of  Science'  (N.  S.),  vol.  i,  PI.  2,  fig.  6. 

Balanus  circmnaius,  communit,  vaidpusiulay  of  Befrance,  as  well  as  all  the  other 
species  named  by  him,  are  described  so  imperfectly,  that  the  descriptions  are  of 
no  value  whatever,  every  description  being  applicable  to  every  species  :  I  must 
add,  that  the  B.  communis  is  not  the  B.  communis  of  British  authors,  a  name 
applied  to  several  forms. 

Balanus  Finckii  is  brieflv  described  and  figured,  but  without  the  opercular 
valves,  by  Isaac  Lea,  in  nis  *  Contributions  to  Geology,'  1833,  p.  211,  PL  6, 
fig.  222.    1  do  not  think  that  I  have  seen  this  species. 

Balanus  Holgeri^  Geinitz,  '  Grundriss  der  Versteinemngen,'  tab.  ix,  fig,  19. 
No  opercular  valves  are  given;  this  species  cannot  be  even  approximately 
recognised. 

Balanus  proleus,  Conrad,  '  Fossil  Shells  of  Miocene  Formation  of  U.  States,* 
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p.  71  y  PI.  44  (in  'Journal  Acad.  Nat  Sc./  Phil.,  vol.  vii,  p.  134).  I  cannot 
recognise  this  species ;  it  resembles  B,  parcatut ;  but  as  the  radii  are  rather 
narrow,  and  apparently  with  slightly  oblique  summits,  it  may  be  B.  eattcavus ; 
the  opercular  valves  are  not  figured. 

BaUtMus  sa^iiiata  is  merely  a  provisional  name  without  any  description, 
given  in  a  paper  on  the  Crag  by  S.  Woodward,  in  the  'London  and  £din. 
Philosoph.  Magazine,  Brewster,  Taylor,  and  Phillips,'  vol.  vii,  July — 
December,  1835,  p.  354. 

Balamts  sublavis,  J.  de  C.  Sowerby,  in  '  Geolog.  Trans.,'  2d  series,  vol.  v, 
PI.  25,  fig.  3.  Plate  extremely  imperfect ;  description  extremely  short  and 
useless ;  a  species  from  India  not  to  be  recognised. 

Balantu  balanoides  ;  the  species  thus  named  by  Ranzani,  and  found  by  Philippi 
in  Sicily,  certainly  is  not  the  true  Loku  balanoides  of  Linn.,  but  may  be  B,  amphi- 
trite  of  this  work.  In  British  collections  of  Crag  specimens  I  have  found  the 
B,  dolosuM  (nov.  spec.)  thus  named  :  I  much  doubt  whether  the  truly  littoral 
B,  balanoides  of  Linnaeus  has  been  found  fossil. 

B.  eostatus  of  Montagu,  a  synonym  of  B.  tuicatus  of  Brugni^re,  and  of 
B,  poreatus  of  this  work ;  found  fossil  and  recent.  This  species  was  originally 
described  by  Linnseus  under  the  name  of  Lepas  balanut.  But  the  fossil  Lepas 
baianus  of  Broochi  is  a  different  species ;  if  it  be  the  same  with  the  recent  Lepas 
balanus  of  Poli,  then  it  is  the  B.  perforata  of  the  present  work.  Again,  the 
B.  tulcattu  of  Bronn,  in  his  'Letliaoa  Geognostica'  (tab.  36,  fig.  14),  is  quite 
different  from  the  B,  sulcatus  of  Brugui^re  (».  e,,  B.  forcatua  of  the  present 
work),  as  is  at  once  obvious  from  the  oblique  summits  of  the  radii.  Lastly, 
B.  teuelatus  of  Sowerby  is  a  synonym  of  B,  poreatns,  tuleatua,  eostatus,  and 
Lepas  balanus, 

B.  punetatus  of  Montagu  is  a  synonym  of  Chthamalus  stellatus,  see  remarks 
on  tliat  species :  the  name  of  B.  punetatus  is  often  applied  by  British  authors  to 
varieties  of  B.  balanoides^  see  remarks  on  that  species. 

B,  rugosus  of  Morris's  '  Catalogue'  is  a  synonym  of  ^.  erenatus;  found  recent 
and  fossil. 

B,  sulcatus  of  Brugui^re,  a  synonym  of  B.  poreatus;  found  recent  and  fossil : 
see  remarks  under  B,  eostatus, 

B,  tintinnabulum  of  Linn.,  found  recent  and  fossil ;  but  no  trust  whatever 
ought  to  be  placed  in  the  identifications  of  this  species  given  in  several  works; 
thus  the  Lepas  tintinnabulum  of  Brocchi  is  distinct.  The  B.  erassus  of  Sowerby 
is  the  true  B.  tintinnabulum.  The  B»  /aseiatus  of  Dujardin  (perhaps  only  a 
MS.  name)  probably  is  abo  this  species.  The  B.  erispatus  is  only  a  variety  of 
B.  tintinnabulum. 

B.  denti/ormis,  Defrance :  see  B.  eireinnatus. 

B.  omatus,  Miinster,  '  Beitrage  zur  Petrifact.,'  B.  3,  p.  29,  tab.  vi  (1840). 
No  opercular  valves  or  details  of  structure  of  the  several  species  of  Bahinus 
named  by  Miinster,  are  given,  and  consequently  none  can  be  recognised  with 
certainty. 

B.  eoneavus  of  Bronn,  fuUy  described  in  this  work,  with  the  synonyms  given; 
recent  and  fossil 

B.  erassus  of  Sowerby,  a  synonym  for  B.  tintinnabulum. 

B.  latiradiatus,  Miinster,  probably  a  synonym  of  B.  tintinnabulum,  see 
remarks  under  B.  omatus. 

B.  peetinarius,  Bronn  ('Italiens  Tertiar-Gebilde,'  p.  128),  does  not  appear  to 
me  fully  enough  described  to  be  recognised. 

B.  pictus  of  Miinster,  possibly  a  synonym  of  B.  ampkitrite :  see  remarks 
under  B.  omatus  and  btUanoides. 

B.plieariuSy  Bronn:  see  remarks  under  B. peetinarius. 

B.  jjorosus  of  Hausman  (according  to  Miinster  of  Binmenbach).  1  cannot 
recognise  this  species  in  Munster's  'Beitrage.' 

B.  pustularis  of  Lamarck,  '  Animaux  sans  Yert^bres.'    Scarcely  one  of  th« 
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fossil  species  of  Balanus,  described  by  Lamarck,  can  be  recognised ;  the 
descriptions  are  extremel;jr  imperfect.  There  is  a  fi^re  of  B.  pmiinlarii  in 
Miinster's  '  Beitrage,'  which  makes  ne  think  that  this  may  he  a  synonym  of 
£,  coneanuB  of  fironn. 

B,  pyramidalit,  Mijcnster :  see  remarks  under  B.  omatns. 

B.  rhomboieutt  Bronn :  see  remarks  under  B.  pliearius. 

B.  squamcsus,  Defranoe :  see  remarks  under  B.  cirdnnaiMt. 

B.  stellaris,  Bronn  ('  Lethfea  Geognostica,'  tab.  36,  fig.  13).  To  this  species, 
Lepas  siellarit  (I  presume  a  misprint  for  iielkUa)  of  Poli,  is  given  as  a 
synonym ;  but  the  Lepas  tiellata  of  Foti  is  a  Chthamalus,  and  this  certainly  is 
not  the  case  with  B.  ttellaris.  I  have  received  two  specimens  from  the 
Continent  named  B,  atellaru,  but  they  certainly  differed  from  the  form  so  called 
by  Bronn,  for  in  that,  the  parietes  are  saia  to  be  porose  and  the  radii  very 
narrow :  these  foreign  specimens  I  have  named  B,  inclvnu,  k  species  described 
by  me  as  B,  eorrugaius^  resembles  in  external  appearance  the  B.  ttellam  of 
Bronn,  but  it  is  mere  labour  in  vain  to  attempt  identifying  Balani  by  their 
external  characters. 

B.  siriatw,  Defranoe  :  see  remarks  under  B.  eireinnatut. 

B.  iertiariut^  Bisso,  *  Hist.  Nat.  de  TEurope  Merid.,'  vol  iv.  I  cannot 
recognise  this  species. 

B.  Uuelatus,  Sowerby,  a  synonym  of  B.porcatui;  recent  and  fossil:  see 
remarks  under  B,  easiaim, 

B.  zonariuif  Mtinster:  see  remarks  under  B.  omatus;  possibly  this  is  a 
synonym  of  B,  amcavus, 

B,  amphimorpku9,  Lamarck :  see  remarks  wndet  B,  pusiularis, 

B.  crispaiui,  var.  of  B,  tiniimnabuluM, 

B.  ^lindraeew,  Lamarck.  From  Chenu's  'Illust.  Cbnch.,'  in  which 
work  Lamarck's  original  specimens  are  figured;  it  appears  that  this  is  the 
B.  ptUtaeui  of  South  America,  where  it  is  also  founa  fossil,  but  assuredly 
Lamarck  is  quite  in  error  when  he  states  that  a  variety  of  this  species  occurs 
fossil  near  Turin.  Bronn  (La  his  *  Italiens  Tertiar-Gebilde,'  p.  127)  gives  as 
a  synonym  to  the  Turin  fossil  the  Leptu  tintinnalmlun  of  Brocchi  (in  the 
' Conchologia  Eossile  ISubapenniua,'  t.  2,  p.  597),  and  this  probably  is  correct; 
and  1  have  hardly  any  doubt  that  the  Lepas  tintinnabulum  of  Brocchi  is  the 
B.  coneai9us  of  Bronn  described  in  the  present  work. 

B,  perforaiui  of  Bmg^^re  is  said  oy  Philippi  to  be  found  in  Sicily :  see 
remarks  under  B.  tuHpa. 

B.  semipUeaiw,  Lamarck :  see  remarks  under  B.  jnutularis, 

B.  tulipa  of  Miiller  is  the  B,  Hameri  of  this  work,  under  which  name  full 
information  on  its  geological  history  has  been  given.  The  B,  tulipa  of  PoU 
and  Ranzani  is  the  B,  iulipi/ormis  of  the  present  work ;  and  this  latter  roeciea 
is  said  by  Philippi  to  occur  fossil  in  Sicily.  But  there  has  been  so  much  con- 
fusion in  the  identification  of  B.  tuiipi/ifrmis,  B.  Hameri^  and  B,  iiniinmabulwm^ 
and  likewise  of  B.  per/araius  (which  by  Poli  was  wrongly  considered  to  be 
X.  balanwi,  Linn.j),  that  doubts  must  be  entertained  about  which  have  been 
really  found,  until  the  Sicilian  fossils  are  all  carefully  examined. 

B.  avularis,  Lamarck :  see  remarks  under  B,  pusiularu. 

B.  UddewaUeimty  Linneus,  is  probably  a  synonym  of  the  B*  Stmeri  of  this 
work  and  the  B.  tulipa  of  Miiller. 

[A  few  other  references  may  be  added  to  those  given  by  Bronn.! 

B,  miseff  stated  by  Lamarck  to  be  found  fossil :  sec  remarks  under  B. 
puHularis. 

B.  patellam  of  Lamarck,  is  stated  bv  Marcel  de  Serres  to  be  found  fossil 
with  several  other  species  of  Balanus ;  thus  named  without  any  description  in 
the  '  Annales  des  Soien.  Phys.  et  Nat.  de  Lyon,'  torn,  i,  p.  417. 

B.  virgatui^  Mpkittui,  and  erispus,  are  names  given  by  Defranoe,  with  abso- 
lutely worthless  descriptions. 
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B.radiaiits  ia  too  briefly  described  by  Risso  (*  Hist.  Nat.  de  TEurope  Merid./ 
tom.iy,  1826),  without  a  figure,  to  l>e  reoognised;  it  probably  is  not  the  B. 
radtatus  of  Spengler,  Wood,  and  other  authors. 

B.  goUaopomo,  lofm,  and  radiaim,  are  mere  names  without  any  description, 
published  m  a  Catalogue  by  E.  Hoeninghaus,  in  the  '  Jahrbuch  fiir  Mineral. 
Geog.,*  &c.,  1831,  p.  156. 

B.  kumilis.  Conrad,  in  the  '  American  Journal  of  Scienoe,'  vol.  ii  (N.  S.), 
p.  400, 1846,  has  given  a  short  description,  with  a  woodcut,  of  this  species, 
irom  the  upper  Eocene  of  Florida.  The  opercular  valves  are  not  described,  and 
I  doubt  whether  the  species  could  be  recognised. 


2.  Family — ^Verrucidjb. 

Cirripedia  ioithout  a  peduncle  :  scuta  and  terga^  not  fur- 
nisAed  witA  depressor  muscles,  moveable  only  on  one  side,  on 
the  other  side  ufiited  immoveably  toith  the  rostrum  and  carina 
into  an  asymmetrical  shell. 

The  one  genus  herein  contained  differs  so  considerably 
from  all  the  others  in  the  Order,  in  the  extraordinary  un- 
equal development  of  the  two  sides  of  the  shell,  that  I  have 
instituted  a  Family  for  its  reception.  If  compelled  to  place 
it  in  one  of  the  foregoing  families,  I  should  with  much 
hesitation  rank  it  in  the  sub-family  Chthamalinaa,  rather 
than  amongst  the  Lepadidae;  for  it  is  destitute  of  a 
peduncle,  and  has  a  shell,  though  a  very  different  one  from 
that  of  any  true  sessile  cirripede.  In  the  interfolding 
sutures  which  may  be  considered  as  representing  radii  or 
alae,  in  the  basis  being  divided  into  concentric  slips,  and  in 
the  whole  of  the  basis  being  attached  to  the  supporting  ob- 
ject, this  same  line  of  aflSnity  is  clearly  manifested.  On  the 
other  hand,  in  the  general  shape,  manner  of  growth,  and 
kind  of  articulation  of  the  scutum  and  tergum,  there  is  so 
close  an  approach  to  the  Lepadidae,  that  had  I  seen  these 
very  important  valves  separately,  I  should  certainly  have 
concluded  that  they  had  come  from  a  PoUicipes,  allied  to 
certain  Cretacean  fossil  species,  as  P.fallax  and  elegam ; 
it  likewise,  perhaps,  deserves  notice,  that  the  upward 
growth  of  the  rostrum,  in  Verruca  nexa,  is  a  peculiarity 


496  VERRUOID^. 

found  only  in  the  valves  of  the  Lepadidae.  Verruca  differs 
both  from  the  Lepadidas  and  Balanidae  in  the  whole  shell 
or  external  covering,  having  no  other  muscle  besides  the 
adductor  scutorum.  In  the  characters  derived  from  the 
animal's  body,  Vemica  approaches  both  families;  but  in 
the  absence  of  branchiae,  and  in  the  great  development  of 
the  caudal  appendages,  perhaps  it  comes  rather  the  nearest 
to  the  Lepadidae.  Whatever  affinity  there  is  to  the  Balanidae, 
it  is  much  stronger  to  the  sub-family  Chthamalinae  than  to 
the  Balaninae ;  though  the  nou-bullate  labrum,  in  three  of 
the  species,  and  the  great  dissimilarity  of  the  third  cirrus 
from  the  three  posterior  pairs,  at  first  seems  to  indicate  a 
closer  relationship  to  the  Balaninae ;  but  the  labrum  is  never 
notched,  as  in  the  latter  sub-family,  and  in  V.  nexa  it  is 
buUate,  and  supports  palpi  of  only  small  size.  The  dis- 
similarity, also,  of  the  third  pair  of  cirri,  compared  with  the 
posterior  pairs^  is  hardly  greater  than  in  Chthamalus  inter- 
tewtus  and  Chanussipho  columna,  members  of  the  Chthama-- 
Una,  though  abnormal  in  this  one  respect.  Perhaps  even 
a  special  affinity  is  evinced  between  certain  species  of 
Chthamalus,  as  C.  intertewtus,  and  certain  species  of  Verruca, 
as  F.  nexa,  namely,  in  the  interfolding  sutures  and  in  the 
very  peculiar,  inflected  basal  margin  of  the  walls.  Upon 
the  whole,  the  affinities  of  the  Verrucidae  are  complex,  and 
nearly  equally  divided  between  the  two  great  families  of 
Balanidae  and  Lepadidae,  or  sessile  and  pedunculated 
drripedes. 


Genu9 — Verruca.     PI.  21. 

Vebkuca.*    Sehumacker.    Essai  d'un  Noayean  Syst.  Class.,  1817. 

Cltsia.  Leach,  Jounial  de  Fliysique,  torn.  85,  July,  1817;  Gifith 
Leach,  Eucyclop.  Brit.  SappL,  vol.  3,  1824;  CUtia^ 
6.  B.  Sowerby,  Genera  of  Recent  and  Fossil  Shells. 


*  According  to  Bock,  in  the  '  Natnrforscher'  of  1778,  this  term  was  nsed  by 
Rnmph  for  a  Chelonobia,  bnt  as  it  was  before  the  adoption  of  the  binomial 
nomenclature,  according  to  the  Roles,  it  may  be  passed  over,  and  does  not 
interfere  with  the  prionty  of  Schumacher. 
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Cbeusia.    Lamarck.    Animaax  sans  Vertebres,  1818. 
OcHTHosiA.    Ranzani.    Memoire  di  Storia  Nat.,  1830. 

LbPAS  ET  BilLANUS  AUCTOBUM. 

Disiribuiion,  Northern  Europe,  Mediterranean,  Red   Sea,  Madeira,  West 
Indies,  Tierra  del  Puego^  Chile,  Peru. 

The  shell  in  this  genus  is  extremely  unsymmetrical,  not 
two  of  the  six  pieces  of  which  it  is  composed  quite  resem- 
bling each  other.  At  first  it  appeared  hopelessly  difficult 
to  identify,  in  a  homological  sense,  these  six  valves,  with 
those  of  ordinary  cirripedes,  but  the  difficulty  soon  quite 
vanished.  The  operculum  consists  of  two  moveable  valves 
on  one  side,  namely,  a  scutum  and  tergum,  but  without  any 
moveable  valves  on  the  opposed  side :  the  scutum,  though 
remarkable  from  being  much  smaller  than  the  tergum,  can 
be  easily  recognised  by  giving  attachment  to  the  animal's 
body  and  to  the  adductor  scutorum  muscle.  The  four  other 
pieces  are  articulated  together,  and  form  the  shell  surround- 
ing the  sack,  in  which  the  animal's  body  is  enclosed :  of 
these,  the  two  against  which  the  moveable  scutum  and 
tergum  shut,  are  smaller,  differ  greatly  in  shape,  and  are 
articulated  together  in  a  different  manner  from  the  remain- 
ing two  pieces;  from  these  facts  alone  there  would  be  a 
strong  presumption  that  they  were  of  a  different  nature. 
The  fixed  valve,  i^ainst  which  the  scutum  shuts,  is  either 
furnished  with  a  remarkably  prominent  plate  (a  in  fig.  1  c, 
s';  compare  this  with  s"  in  the  reversed  shell  in  fig.l  e),  or  is 
hollowed  out,  as  in  F.  nexa^  for  the  attachment  of  the 
adductor  scutorum  muscle.  Thus  it  is  rendered  probable 
that  this  fixed  valve  is  a  modified  scutum ;  but  a  surface  of 
attachment  for  one  end  of  the  adductor  muscle  might,  per- 
haps, have  been  developed  on  any  other  valve,  or  a  scutum 
might  have  become  fused  with  a  lateral  valve  of  the  shell ; 
the  shell  on  this  latter  view  being  rendered  in  idea  more 
symmetrical.  But  when  a  very  young  specimen  is  care- 
fully examined,  it  is  found  that  the  moveable  and  fixed 
scutum,  the  moveable  tergum  and  its  opposed  valve  or  fixed 
tergum,  at  the  first  period  of  calcification,  resemble  each 
other  quite  closely ;  but  that,  as  each  zone  of  shell  is  added, 
the  differences  become  rapidly  greater  and  greater :  hence, 

32 
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it  may  be  considered  as  directly  proved,  that  the  two  fixed 
valves  (s^  and  i<  in  all  the  figures  in  PL  21),  which  are 
opposed  to  the  moveable  valves  of  the  operculum  (s  and  t), 
consist  of  an  extraordinarily  modified  scutum  and  tergum. 
It  has  been  shown  (p.  129),  that  at  the  period  of  the  meta- 
morphosis, the  two  scuta,  the  two  terga,  and  the  carina  of 
the  Lepadidae,  commence  their  growth,  under  the  form  of 
the  so-called  **  primordial  valves,"  and  so  difier  from  all  the 
other  valves  when  such  occur:  now,  in  two  species  of 
Verruca,  I  have  found  closely  analogous  primordial  valves 
on  the  apices  of  both  the  moveable  and  fixed  scutum  and 
tergum  (thus  affording  strong  additional  evidence  that  their 
nature  has  been  rightly  interpreted),  and  on  one  of  the  two 
remaining  valves,  namely,  that  at  the  posterior  or  carinal 
end  of  the  shell.  Hence,  we  may  safely  infer,  that  this 
latter  valve,  which,  though  very  much  more  developed  on 
one  than  on  the  other  side,  is  so  far  medial  as  to  curl  round 
and  cover  the  line  of  opening  between  the  moveable  and 
fixed  tergum,  is  really  a  carina.  The  sixth  valve  differs 
only  very  slightly  in  shape  from  the  carina,  and  is  directly 
opposed  to  it ;  therefore,  in  accordance  with  all  analogy,  it 
must  be  the  rostrum.  Consequently,  the  shell  in  Verruca 
consists  of  a  moveable  scutum  and  tergum,  a  fixed  scutum 
and  tergum,  a  carina  and  rostrum,  and>  as  we  shall  imme- 
diately see,  a  membranous  basis — the  basis  being,  as  in  all 
sessile  cirripedes,  the  homologue  of  the  peduncle  in  the 
Lepadidse. 

The  moveable  scutum  and  tergum  stand  at  about  right 
angles  with  the  fixed  pair ;  and  as  these  latter  form  a  part 
of  the  wall  of  the  shell,  which  is  always  steep  on  this  side, 
the  moveable  pair,  which  close  the  orbSce,  are  nearly  hori- 
zontal or  parallel  to  the  basis  and  surface  of  attachment. 
Hence,  the  animal's  body,  which  is  attached  between  the 
two  scuta,  but  nearest  to  the  moveable  scutum,  also,  lies 
nearly  parallel  to  the  surface  of  attachment;  and  I  was 
consequently  at  first  led  to  suspect  that  the  basal  mem- 
brane was  one  side  of  the  shell  in  a  modified  condition ; 
but  the  presence  of  the  prehensile  antennae  of  the  pupa  in 
nearly  the  middle  of  this  membrane,  and  the  sheet  of 
cement-tissue  on  its  under  side,  demonstrate  that  this  mem- 
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brane,  though  lying  on  one  side  of  the  animal,  is  the  true 
basis.  To  make  all  the  parts  in  Verruca  hold  the  same  posi- 
tion as  in  other  cirripedes,  relatively  to  the  surface  of  attach- 
ment, we  must  develope  the  carina  and  rostrum  equally  on 
both  sides  of  the  true  longitudinal  axis  of  the  shell,  and  insert 
the  newly-developed  portion  between  the  basis  and  the  fixed 
scutum  and  tergum,  reducing  the  latter  in  size,  and  tilting 
a  little  up  the  moveable  scutum  and  tergum ;  and  by  this 
means  the  animal's  body  would  be  turned,  so  that  its  dorso- 
ventral  longitudinal  plane  would  stand  at  right  angles  to 
the  basal  membrane. 

Extraordinarily  great  as  is  the  difference  between  the 
right  and  left  sides  of  the  whole  shell,  yet  in  all  the  species 
it  seems  to  be  entirely  a  matter  of  chance  whether  it  be  the 
right  scutum  and  tergum  with  the  right  side  of  the  rostrum 
and  carina,  or  the  left  scutum  and  tergum  with  the  left  side  of 
the  rostrum  and  carina,  which  become  abnormally  developed. 
Nor  does  there  seem  to  be  any  relation  between  the  side 
of  the  operculum  to  be  attached,  whether  right  or  left,  and 
the  nature  of  the  surface  of  attachment ;  for  I  have  seen 
many  specimens  adhering  to  perfectly  level  surfaces,  and  to 
quite  cylindrical  branches  of  Laminariae ;  and  in  these  cases, 
however  the  larva  might  attach  itself,  there  could  be  nothing 
to  favour  the  development  of  one  side  more  than  the  other. 
Although  the  attached  scuta  and  terga  are  larger  than  the 
moveable  pair,  yet,  owing  to  the  small  development  of  the 
carina  and  rostrum  on  the  attached  side,  the  upper  or  un- 
attached side  must  be  considered  as  the  most  developed.  In 
this  respect,  and  in  the  circumstance  of  either  right  or  left 
side  being  modified,  we  are  reminded  of  the  structure  of 
Pcecilaama  Ktempferi  (described  in  my  former  volume  on 
the  Lepadidas),  in  which  the  valves  on  the  side  of  the  capi- 
tulum,  nearest  to  the  crab's  body,  to  which  the  specimens 
were  attached^  were  somewhat  less  developed  than  those  on 
the  opposite  side.  I  may  add,  that  in  ordinary  Crustaceans, 
as  I  am  informed  by  Professor  Bell,  the  unequal  develop- 
ment of  the  thoracic  limbs  seems  quite  capriciously  to  affect 
either  the  left  or  right  side  of  the  body. 

General  Appearance  of  the  Shell. — ^The  shell  is  in  most 
cases  much  depressed  and  irregularly  circular;  the  side  formed 
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by  the  fixed  scutum  and  tergum  is  always  steeper  than 
the  other  side :  the  colour  is  white  or  pale  brownish,  and  in 
V.  nexa  pale  red.  The  surface  is  naked.  The  size  is  small, 
rarely  exceeding  a  quarter  of  an  inch  in  diameter,  and  the 
whole  shell  often  appears  like  a  mere  scale  on  the  surface  of 
attachment.  The  most  remarkable  feature  in  the  external 
aspect  is  due  to  the  suture  between  the  rostrum  and  carina, 
which  is  formed  by  oblique,  interlocking  plates  or  folds ;  as 
all  these  plates  continue  to  be  added  to  at  their  extremities 
during  growth,  the  upper  plates  become  longer  than  the 
lower  ones;  and  the  plates  on  both  sides  of  the  suture 
together  form  a  triangular  area,  with  the  broad  end  upper- 
most, somewhat  like  the  radius  of  a  sessile  cirripede :  they 
act,  also,  like  a  radius,  for  their  growth  serves  to  separate 
these  two  valves,  and  so  adds  to  the  diameter  of  the  shell. 
The  suture  between  the  rostrum  and  fixed  scutum  and  that 
between  the  carina  and  fixed  tergum  are  nearly  of  the  same 
nature,  but  the  former  is  more  conspicuous  than  the  latter ; 
neither  are  so  conspicuous  as  that  between  the  carina  and 
rostrum :  accordingly  as  the  right  or  left  scutum  and  tergum 
are  moveable,  so  the  suture,  second  in  plainness,  (see 
PI.  21 3  fig.  1  a,  and  1  d\  is  placed  to  the  left  or  right 
hand.  The  fourth  suture,  between  the  fixed  scutum  and 
tergum,  as  viewed  externally,  is  straight,  and  so  very  ob- 
scure that  it  has  been  overlooked  by  some  authors,  and  the 
shell  described  as  consisting  of  only  three  nearly  equal 
pieces,  for  the  fixed  scutum  and  tergum  together  are  about 
equal  in  size  to  the  carina  or  rostrum.  The  orifice  ap- 
proaches more  nearly  to  an  unequal-sided  triangle,  with 
the  apex  broadly  truncated,  than  to  any  other  figure. 
The  operculum  fits  with  remarkable  closeness,  and  is  sur- 
rounded by  a  slight  rim,  formed  by  the  edges  of  the  four 
other  valves. 

Moveable  Scutum  and  Tergum. — ^The  scutum  (s  in  13  and  5) 
is  narrow  and  very  small,  barely  equalling  haJf  the  size  of 
the  tergum,  and  therefore  proportionally  much  smaller  than 
in  any  other  cirripede ;  in  a  very  young  shell,  however,  (of 
K  Stromia)  less  than  a  pin's  head  in  size,  the  scutum  equalled 
the  tergum  in  size.  The  valve  is  remarkably  thick ;  it  is 
generally   depressed   down  the  middle;   but  in  F.  nexa 
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this  part  is  longitudinally  ribbed.  The  occludent  margin 
is  curved.  On  the  tergal  margin  there  are  two  articular 
ridges  (with  a  deepish  furrow  between  them),  of  which  the 
upper  one  ('  in  s,  in  fig.  1  b,  and  5)  extends  from  the  apex 
about  half-way  down  the  valve;  and  the  other,  or  lower 
articular  ridge  C  in  s),  generally  runs  down  nearly  to  the 
basal  margin:  an  angle,  running  from  the  apex  to  the 
basi-tergal  corner  of  the  valve,  appears  like  a  third  articular 
ridge,  but  cannot  properly  be  considered  such.  The  above 
two  articular  ridges  interfold  with  analogous  ones  on  the 
scutal  margin  of  the  tergum,  and  so  lock  the  valves  together. 
On  the  under  side  (fig.  1/),  the  surface  is  bounded  along 
the  occludent  margin  by  a  slight  rim :  there  is  generally 
a  very  slight  depression  for  the  adductor  muscle;  but  in 
F.  Spen^leri  there  is  a  straight,  short,  sharp  (PL  21,  fig.  2), 
prominent  adductor  ridge. 

The  moveable  tergum  is  broad  and  rhomboidal.  Externally 
a  prominent  axial  ridge  ('"  in  t,  in  fig.  1  d,  &c.),  which 
widens  downwards,  runs  from  the  apex  of  the  valve  to  the 
basal  point,  and  there  projecting  slightly,  causes  the  scutum 
to  be  indented ;  this  indentation  on  the  scutum  appears  like 
a  third  articular  ridge,  lying  beneath  (''),  s,  in  fig.  1  h,  &c. 
Above  the  lower  and  axial  ridge,  on  the  scutal  margin  of 
the  tergum,  there  is  a  middle  articular  ridge,  which  locks  in, 
between  the  lower  (")  and  upper  articular  ridges  (')  of  the 
scutum  (s).  Again  above  the  middle  ridge  there  is  an 
upper  and  third  articular  ridge  ('),  which  is  either  quite  dis- 
tinct, as  in  fig.  5,  t,  or  more  commonly  is  formed  by  the 
occludent  margin  of  the  valve,  as  in  t,  fig.  1  3.  The 
broad  extremity  of  this  upper  articular  ridge  is  often  pro- 
duced into  a  slight  projection,  or  shoulder,  and  this  always 
underlies  the  scutum,  of  which  the  under  and  upper  sur- 
face is  indented  or  furrowed  (see  fig.  1/),  in  order  to  re- 
ceive this  shoulder.  The  upper  articular  ridge  of  the 
scutum  (',  s,  1  h)  locks  in  between  the  upper  articular  ridge 
or  occludent  margin  (',  t),  and  the  middle  ridge  ('^  t)  of 
the  tergum. 

Hence,  altogether,  there  are  three  articular  ridges  on  the 
scutal  margin  of  the  tergum,the  occludent  margin  being  gene- 
rally counted  as  one ;  whereas,  on  the  tei^al  margin  of  the 
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scutum,  there  are  only  two  ridges,  though,  as  before  noticed, 
an  outer  indentation,  which  is  developed  as  a  ridge  in  V. 
nexa  (fig.  5,  s),  might  almost  be  counted  as  a  third  articular 
ridge. 

I  may  here  just  remark,  that  the  furrow  between  the  two 
ridges  on  the  tergal  margin  of  the  scutum,  resembles  the 
articular  furrow  in  the  scutum  of  the  Balanidie ;  but  it  may 
be  doubted  whether  the  resemblance  be  more  than  super- 
ficial, as  this  furrow,  in  the  case  of  Balanidse,  receives  the 
edge  itself  of  the  tergum,  whereas  here  it  receives  only  a 
ridge,  proceeding  from  the  apex  of  the  tergum,  to  a  nearly 
middle  point  on  its  scutal  margin.  Finally,  I  may  add, 
that  the  tergum  in  this  genus,  in  general  shape,  in  growth 
(presently  to  be  referred  to),  in  the  manner  in  which  the 
upper  scutal  shoulder  is  overlapped  by  the  scutum,  and  in 
the  presence  of  the  axial  ridge,  presents  a  very  striking  re- 
semblance to  certain  old  fossil  species  of  Pollicipes,  and  to 
a  limited  extent  to  the  living  species  of  Lithotrya. 

The  scutum  and  tergum  being  interlocked,  move  to- 
gether ;  they  can  be  firmly  shut  by  the  contraction  of  the 
long  adductor  scutorum  muscle.  Their  opening  appears 
partly  due  to  the  elasticity  of  the  membranous  hinge  (re* 
presenting  the  opercular  membrane),  by  which  they  are 
attached  transversely,  just  beneath  the  summit  of  the  carina 
and  rostrum.  No  doubt  the  protrusion  of  the  cirri  effec- 
tively aids  the  act  of  opening.  These  valves  are  not  capable 
(nor,  of  course,  the  other  valves)  of  any  other  movement ; 
for  there  are  no  muscles  for  such  movements. 

Fixed  Scutum  and  Tergum. — ^The  fixed  scutum  is  larger 
than  the  fixed  tergum,  and  therefore  has  the  same  propor- 
tions as  the  homologous  valves  in  ordinary  cirripedia,  but 
reversed  proportions  compared  with  the  moveable  scutum 
and  tergum.  The  shape  of  neither  valve  can  hardly  be 
described.  ^\i\Le  fixed  Scutum  (s^  in  all  the  figs.),  externally, 
seems  at  first  to  consist  of  two  portions,  namely,  a  curved 
occludent  rim  (a),  closely  resembling  the  opposed  occludent 
margin  {a)  of  the  moveable  scutum  (s),  having  in  fact  under- 
gone very  little  modification,  (as  may  be  best  seen  in  PI.  21, 
fig.  1  b) ;  and  secondly,  of  a  much  modified  portion  (marked 
"),  which  resembles  in  outline  and  state  of  surface  the  rest 
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of  the  walls  of  the  shell,  and  may  be  called  the  parietal 
portion.  The  rostmm  (a)  curls  round  the  end  of  the  occlu- 
dent  portion,  under  an  edge  {b),  evidently  answering  to  the 
basal  margin  {d)  of  the  moveable  scutum,  and  is  simply 
united  to  this  portion  by  membrane,  but  beyond  this  part, 
it  is  articulated  to  the  parietal  portion  O  of  the  fixed  scutum, 
by  oblique  interlocking  ridges,  like  those  forming  the  suture 
between  the  rostrum  and  carina.  In  K  nexa,  however, 
(fig.  5)  the  rostrum  (a)  does  not  curl  round  any  part  of  the 
interlocking  fixed  scutum  (s^)^  but  articulates  with  it  by  a 
straight  suture.  Internally,  the  fixed  scutum  ( s'  in  figs.  1  ^,  1  c, 
of  reversed  shells)  has  a  surprisingly  large,  thin  adductor  plate 
{m  in  fig.  lc,l  b),  with  a  rounded  outline,  projecting  nearly 
parallel  to  the  basis  or  surface  of  attachment ;  the  adductor 
scutorum  muscle  is  attached  to  its  upper  surface,  and  conse- 
quently the  animal's  body  lies  between  this  plate  and  the 
moveable  scutum.  Tn  the  fixed  scutum  of  F.  newa,  however, 
there  is  a  deep  pit,  instead  of  a  plate,  for  this  muscle. 

The  Jh^ed  Terffum,  Ukewise,  consists  of  two  portions — a 
middle  and  lower,  or  parietal  portion,  and  a  rim  or  upper 
portion ;  the  rim  consists  of  two  unequal  arms,  answering 
to  the  two  upper  margins  (not  merely  the  edges)  of  the  rhom- 
boidal  moveable  tergum  ;  the  longer  rim  (a?  in  t',  see  fig.  5) 
answers  to  the  carinal  margin  (iv)  of  the  moveable  tergum, 
and  may  be  called  the  carinal  rim ;  and  the  shorter  rim 
(o  and '  in  fig.  5)  answers  to  the  occludent  margin  (o  and ')  of 
the  moveable  valve,  and  may  be  called  the  occludent  rim. 
The  carina  curls  round  the  end  of  the  carinal  rim,  under  an 
edge,  z  (much  fore-shortened  in  t'  in  fig.  1  b,  and  best 
seen  in  fig.  5),  answering  to  at  least  a  large  part  of  the  basal 
margin  {z)  of  the  moveable  tergum,  and  interlocks,  by  a  ser- 
rated suture,  with  the  edge  of  the  parietal  portion  of  the 
valve.  Internally  (fig.  1  e,  less  plain  in  1  c)  there  is  a  trans- 
verse ledge,  notched  in  the  middle,  and  sometimes  deeply 
hollow  beneath,  running  across  the  valve  in  about  the  line 
of  the  adductor  plate  of  the  fixed  scutum :  this  ledge,  in  fact, 
marks  and  is  partly  caused  by,  the  hue  of  separation  between 
the  central  or  parietal,  much  modified,  and  the  scarcely 
modified,  upper  or  rim  portion  of  the  valve.  The  use  of  this 
ledge  is  apparently  to  give  attachment,  as  does  the  under 
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side  of  the  adductor  plate  of  the  fixed  scutum,  to  liga- 
mentous fibres,  presently  to  be  mentioned,  by  which  the 
shell  is  attached  to  the  basal  membrane:  the  carina  and 
rostrum  being  so  much  more  gently  inclined,  do  not  stand 
in  need  of  a  ledge  for  their  attachment. 

By  comparing  the  moveable  scutum  and  tergum  with  the 
corresponding  fixed  valves,  in  all  the  species,  the  modification 
of  the  latter  may  be  clearly  made  out  to  have  been  effected 
as  follows ;  and  the  case  appears  to  me  a  striking  and  inter- 
esting one.  The  moveable  scutum  and  tei^um  lie  in  the 
same  plane,  and  are  articulated  by  the  means  of  three  ridges 
on  the  tergum  (including  the  occludent  margin),  and  by  two 
on  the  scutum.  The  fixed  scutum  and  tergum  have  to  be 
curved,  and  to  be  greatly  increased  in  size;  and  this  is 
brought  about,  as  we  shall  see,  by  the  large  development  of 
a  certain  small  portion  of  each  valve.  Comparing  first  the 
moveable  tergum  (t)  with  the  fixed  tergum  (T^),  the  umbo 
of  growth  matches  the  umbo :  of  the  four  margins  of  the 
moveable  valve,  the  carinal  {x\  basal  {z)y  and  occludent 
{p  in  fig.  5),  margins  can  be  identified  with  certainty  in  the 
fixed  valve,  from  their  close  similarity  in  shape,  their  abso- 
lute apposition,  or  correspondence  in  position.  There 
remains  only  the  scutal  or  articular  margin,  with  its  three 
articular  ridges ;  of  these,  the  uppermost  Q,  inasmuch  as 
in  most  of  the  species  it  is  haraly  distinct  from  the  oc- 
cludent margin,  can,  as  we  have  just  seen,  be  cleai*Iy 
identified,  and  is  overlapped,  as  it  normally  should  be,  by 
the  upper  tergal  corner  of  the  fixed  scutum :  the  second  or 
middle  articular  ridge,  though  not  so  distinct  as  in  the 
moveable  valves,  can  be  plainly  recognised  O,  f,  in  fig.  1  b, 
and  5 ;  and  it  serves  its  normal  function  of  articulating  the 
two  valves  together.  But  when  we  look  in  the  fixed  valve 
for  the  third  or  axial  ridge  (''),  we  find  in  its  exact  place, 
namely,  extending  from  the  umbo  to  the  extreme  opposite 
end  of  the  valve,  between  the  second  articular  ridge  CO  ^^^ 
the  basal  margin  [z,  see  fig.  5),  only  that  portion  of  the  valve 
which  I  have  called  the  parietal  portion ;  consequently,  I  do 
not  doubt  that  this  really  is  the  axial  ridge  largely  expanded. 
So  again  in  comparing  the  moveable  scutum  (s)  with  the  fixed 
scutum  (s') ;  two  of  the  three  margins  of  the  former,  namely, 
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the  occludent  {a,  see  fig.  1  d)  and  basal  {6),  can  be  identified 
without  a  doubt  in  the  fixed  valve:  the  third  and  tei^al 
margin  remains ;  this  should  have  two  articular  ridges ;  of 
these  the  upper  one,  still  serving  its  normal  function,  can 
be  detected  in  all  the  species  (  in  fig.  1  6),  and  can  be  seen 
pretty  plainly  ('  fig.  5)  in  F,  newa :  but  of  the  lower  and 
other  articular  ridge  there  is  no  sign, — excepting  indeed  the 
whole  parietal  portion  of  the  valve,  which,  from  holding  an 
exactly  homologous  position  with  the  lower  articular  ridge 
of  the  moveable  valve,  I  cannot  doubt  in  this  ridge  expanded 
and  curiously  metamorphosed.  Hence,  in  both  fixed  scutum 
and  tergum,  it  is  the  outermost  or  lowest  of  the  articular 
ridges  which  has  been  modified  and  expanded,  so  as  to  rest  on 
and  be  fixed  to  the  surface  of  attachment.  It  would  appear 
as  if  it  had  resulted  from  one  ridge  in  each  of  these  valves 
having  been  thus  used  up  by  expansion  (so  to  express  my- 
self), that  the  suture  between. the  fixed  scutum  and  tergum 
is  more  simple  than  any  other  suture  in  the  whole  shell ; 
and  it  is  owing  probably  to  this  straightness,  and  conse- 
quent tendency  to  weakness,  that  the  valves  do  not  grow 
along  this  line,  and  so  do  not  become  separated  from  each 
other  during  growth,  as  on  the  three  other  lines  of  suture. 
As  it  actually  is,  owing  to  this  suture  never  being  separated, 
it  is  even  stronger  than  the  others ;  its  edges  on  the  inside 
(fig.  1  c)j  I  may  add,  are  a  little  inflected  or  prominent. 

nostrum  and  Carina :  these  valves  differ  from  each  other, 
only  in  the  former  (a)  being  rather  the  largest,  and  in  being 
more  plainly  articulated  with  the  fixed  scutum,  than  is  the 
carina  (b)  with  the  fixed  tergum.  Their  umbones  stand  in 
their  normal  places,  at  the  two  ends  of  the  orifice  leading 
into  the  sack,  that  is,  facing  the  dorso-ventral  longitudinal 
plane  of  the  animal ;  but  they  are  very  unequally  developed 
on  the  two  sides,  and  hence  they  rise  very  obliquely  from  the 
surface  of  attachment.  Their  summits  are  nearly  square, 
which  is  caused  by  the  continued  growth  on  both  sides  of  the 
oblique  plates  or  ridges,  by  which  they  are  articulated  with 
the  adjoining  valves.  These  plates  strikingly  resemble,  as 
already  stated,  the  radii  in  certain  species  of  Chthamalus. 
Without  these  articulating  plates,  the  outline  of  the  rostrum 
and  carina  would  have  been  triangular,  with  the  apex  up- 
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wards.  In  V.  nexa,  in  which  the  walls  of  the  sliell  are 
almost  perpendicular,  the  rostrum  (a,  fig.  5)  is  very  peculiar 
and  patelliformed,  with  the  umbo  sub-central :  this  results 
from  the  development  of  a  border  at  the  upper  end  of  the 
valve.  In  this  same  species,  the  basal  edges  of  the  rostrum, 
carina,  fixed  scutum  and  tergum,  are  rectangularly  inflected, 
so  as  to  form  a  ledge  round  the  basis,  as  in  the  case  of  some 
few  species  of  Chthamalus, — ^the  ledge  appearing  like  part 
of  the  real  basis.  During  the  growth  of  the  shell,  the  upper 
internal  ends  of  the  carina  and  rostrum  are  either  rendered 
solid,  or  a  ledge  is  formed  on  the  inside  across  their  summits, 
hollow  beneath,  like  the  sheath  of  the  Balanidaei  to  which 
solid  or  hollow  ledge  the  basal  margins  of  the  moveable 
scutum  and  tergum  are  attached  by  a  rim  of  membrane, 
forming  a  hinge. 

Direction  (rf  Growth  :  Minute  Structure  of  Falves. — ^The 
shell  grows  downwards  all  round  its  basal  margin.  As 
far  as  the  diametric  growth  of  its  upper  part  is  con- 
cerned, there  may  be  said  to  be  only  three  valves,  for  the 
fixed  scutum  and  tergum  never  become,  as  already  stated, 
separated;  on  the  three  other  lines  of  suture,  the  valves 
are  added  to  on  both  sides;  and  thus  the  whole  upper 
part  of  the  shell,  and  the  orifice,  increases  in  diameter. 
The  moveable  scutum  and  tergum  grow  along  their  basal 
margins,  and  along  the  margins  by  which  they  are  arti- 
culated together;  but  the  scutum  in  this  latter  respect, 
less  than  the  tergum.  The  summits  of  the  moveable  scutum 
and  tergum,  during  continued  growth,  become  either  worn 
away,  or  they  project  freely;  in  this  latter  case,  an  internal 
ledge  is  added  round  the  upper  end  of  the  fixed  scutum  and 
tergum,  so  as  to  keep  the  orifice  accurately  closed.  In 
F.  nexa  the  rostrum,  with  its  sub-central  umbo,  is  anoma- 
lous, as  already  stated,  owing  to  a  broad  upper  internal 
border  growing  in  a  direction  almost  directly  opposed  to  the 
basal  growth  of  the  moveable  opercular  valves. 

In  young  specimens,  on  the  apices  of  both  scuta  and  both 
terga,  and  on  the  carina,  but  not  on  the  rostrum,  j^nnKTr^&z/ 
vcdveB  may  be  distinguished,  resembling  the  valves,  so 
called,  which  first  appear  (p.  129,  Introduction)  after  the 
metamorphosis  in,  the  Lepadidae.    In  the  Verrucidae,  how- 
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ever,  they  are  calcareous;  and  the  minute  transverse  cylinders, 
of  which  they  appear  to  be  composed,  stand  further  apart, 
causing  the  surface  of  the  primordial  valve  to  be  marked 
with  little  separate  circles,  instead  of  by  hexagons. 

The  shelly  matter  of  which  the  valves  are  composed  is 
translucent:  it  is  remarkably  destitute  of  any  investing 
membrane.  The  under  surface  is  marked  vnth  rows  of 
minute  approximate  pores,  parallel  to  the  lines  of  growth, 
into  which  the  corium  enters :  after  a  portion  of  shell  has  been 
dissolved  in  acid,  these  threads  of  corium  are  seen  to  change, 
a  short  distance  within,  into  cylinders  of  yellow  chitine, 
running  obliquely  through  the  substance  of  the  valve. 
These  cylinders  are  about  ^th  of  an  inch  in  diameter,  but 
in  parts  they  are  spindle-shaped  and  twice  as  thick :  they 
vary  in  length,  about  ^th  of  an  inch  being  the  average 
length :  these  cylinders  at  their  upper  ends  suddenly  con- 
tract into  a  point,  more  or  less  long,  or  are  produced  into 
a  very  fine  tortuous  tubulus  of  chitine,  imbedded  in  the 
shell :  I  have  seen  in  no  other  Cirripedes  tubuli  of  this 
structure.  There  are  other  ordinary  tubuli,  such  as  occur 
in  the  valves  of  most  Cirripedes,  about  g^th  of  an  inch 
in  diameter,  and  which  sometimes  alternate  with  the  above- 
described  thicker  cylinders.  There  are  no  external  spines. 
From  the  number  and  length  of  the  tubuli  of  both  kinds, 
the  tissue  left  after  the  action  of  acid  is  singularly  com- 
plicated. 

Basis. — ^The  basal  membrane  is  thin,  and  is  divided,  but 
not  very  plainly,  into  concentric  slips,  marking  the  successive 
increments  of  growth.  In  the  middle  of  it,  in  two  young 
specimens,  I  found  with  great  difficulty  the  pupal  prehensile 
antennae :  they  were  of  small  size,  measuring  from  the  ex- 
treme edge  of  the  main  or  second  segment  to  the  end  of  the 
disc,  only  sSboths  of  an  inch :  the  disc  appeared  narrow  (as  in 
Pollicipes  and  Scalpellum),  with  a  single  spine  at  the  proxi- 
mate end :  the  ultimate  segment,  placed  as  usual  at  about 
right  angles  to  the  disc,  bore  two  groups  of  shorter  and  longer 
spines,  but  I  could  not  count  how  many.  The  antennae  w^e 
enveloped  in  a  mass  of  cement  of  a  yellow  colour,  resembling 
in  all  its  characters  the  cement  of  other  Cirripedes.  In  only 
one  case,  I  believe  I  saw  bifurcating  cement-ducts,  of  extreme 
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tenuity,  viz.  nW^  of  an  inch  in  diameter.  The  sheet  of 
cement  on  the  whole  under  side  of  the  basal  membrane,  not 
rarely  shows  a  very  irregular  reticulated  structure.  For 
convenience  sake,  it  will  be  best  to  defer  the  discussion  on 
the  very  anomalous,  though  sUght,  powers  of  excavation  which 
this  genus  possesses,  and  which  I  must  attribute  to  the 
effects  of  some  substance  secreted  probably  by  the  cement- 
organs.  I  will  here  only  mention,  that  the  specimens  which 
have  excavated  a  depression,  are  less  firmly  attached  than 
those,  which  have  not  acted  on  their  support;  and  that,  in 
the  former  case,  the  basal  membrane,  for  a  considerable 
space  in  the  middle,  becomes  quite  detached. 

AnimaTs  Body. — ^The  body  is  much  flattened  and,  owing 
to  the  little  development  of  one  side  of  the  shell,  lies  parallel 
to  the  surface  of  attachment.  The  prosoma  is  but  little 
protuberant.  The  articulations  of  the  thorax  are  unusually 
straight  and  transverse.  The  Mouth  is  also  much  flattened: 
it  is  placed  rather  distantly  from  the  adductor  scutorum 
muscle,  owing  to  the  production  of  the  lower  margin  of  the 
labrum.  The  Labrum  is  not  notched,  or  even  hollowed  oat 
in  the  middle,  or  (excepting  in  V.  nexa)  buUate ;  its  crest  is 
surmounted  by  about  eight  (more  numerous  in  F.  nexa)  little 
teeth,  or  by  some  fine  bristles.  The  Palpi  are  of  moderate 
size,  with  their  tips  nearly  meeting ;  they  are  slightly  curved, 
and  have  bristles  only  on  their  outer  sides  and  extremities : 
they  are  apparently  capable  of  being  lifted  up  and  down  by  a 
muscle  attached  to  them,  just  outside  the  rounded  swelling  on 
each  side  of  the  labrum  to  which  they  are  articulated :  in 
F.  newa^  however,  the  palpi  are  very  small  and  narrow,  and 
their  tips  do  not  nearly  meet.  In  this  genus,  therefore,  we  find 
the  swollen  state  of  the  labrum  and  the  size  of  the  palpi — 
characters  generally  invariable  and  of  high  classificatory  im- 
portance— ^variable.  The  mandibles  have  three  upper  main 
teeth,  with  two  or  three  minute  lower  teeth,  or,  in  F.  nexa, 
with  the  lower  part  pectinated  with  small  spines :  in  F. 
Stromia,  I  have  seen  traces  of  the  second  tooth  being  laterally 
double — a  character  of  some  importance.  The  Maxilla  have 
a  notch  under  the  upper  pair  of  large  spines,  with  the  lower 
part  bearing,  as  usual,  a  double  row  of  bristles,  and  forming 
a  large  step*formed  projection :  these  organs  are  furnished 
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with  the  usual  apodeme  and  muscles.  The  Outer  MawillcB 
are  prominent,  and  deeply  lobed  on  their  inner  surfaces, 
the  two  lobes  being  clothed  with  bristles. 

Cirri. — ^The  first  pair  are  attached,  as  usual,  on  each  side 
of  the  mouth,  and  stand  some  way  apart  from  the  five  pos- 
terior pairs.  The  second  and  third  pairs  differ  considerably 
in  structure  from  the  three  posterior  pairs,  which  are  much 
elongated.  The  first  pair  (excepting  in  V.  nexd)  is  short, 
with  the  two  rami  slightly  unequal  in  length,  and  With  the 
segments  thickly  clothed,  as  usual,  with  spines.  The  second 
pair  is  remarkable  from  the  posterior  ramus  being  more 
than  twice  as  long,  and  containing  thrice  as  many  segments. 
as  the  anterior  ramus,  which  is  barely  as  long  as  the  shorter 
ramus  of  the  first  pair :  the  segments  in  the  anterior  ramus 
of  the  second  pair  (only  five  in  number  in  a  full-sized  speci- 
men) are  broader  and  more  protuberant  in  front,  and  more 
thickly  clothed  with  spines  (the  terminal  spines  being  doubly 
pectinated),  than  are  the  segments  on  the  posterior  ramus ; 
on  the  latter,  the  uppermost  segments  have  their  bristles 
arranged  in  front  in  simple  pairs,  with  the  dorsal  spines 
long,  the  lower  segments  being  more  thickly  clothed  with 
bristles^  owing  to  the  development  of  latent  rows.  The 
third  pair  resembles  in  every  respect  the  second  pair,  ex- 
cept in  being  a  little  longer,  and  in  the  bristles  on  the  poste- 
rior ramus  being  less  crowded,  more  resembling  the  aiTange- 
ment  of  those  on  the  posterior  cirri.  In  V,  nexa,  however, 
there  is  not  so  great  an  inequality  in  length  or  dissi- 
milarity in  structure  in  the  two  rami  of  the  second  cirrus,  and 
only  a  very  slight  difference  of  any  kind  in  the  two  rami  of 
the  third  pair.  Fourth,  fifths  and  sixth  pairs  have  numerous 
elongated  segments,  bearing  four  or  three  pairs  of  long 
slender  spines  in  front,  with  a  single  minute  bristle  between 
each  pair,  and  with  two  or  three  slender  spines  in  the  dorsal 
tuft. 

There  is  a  considerable  amount  of  variation  in  the  pro- 
portional length,  and  in  the  number  of  the  segments,  of 
the  several  cirri  in  F.  Stromia ;  in  some  specimens  the  two 
rami  of  the  fourth  pair  were  unequal  in  length ;  in  some, 
nearly  all  the  cirri  on  the  lower  or  attached  side  were  shorter 
than  those  on  the  upper  side. 
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Caudal  Appendages. — ^Tbese  are  of  most  unusual  length, 
sometimes  even  exceeding  those  of  Ibla  quadrivalvis,  which 
surpasses,  in  this  respect,  all  other  cirripedes.  Thej 
arise  on  each  side  and  over  the  anus.  They  consist  of 
numerous  (sometimes  as  many  as  twenty-four),  unequal, 
cylindrical,  thin  segments,  bearing,  at  their  upper  ends,  a 
circle  of  long  and  very  slender  spines.  They  sometimes  equal 
two  thirds  or  even  four  fifths  of  the  length  of  the  sixth  cirrus ; 
but  their  length,  and  the  number  of  their  segments,  (some- 
times imperfectly  divided),  varies  much  in  different  sped* 
mens  of  the  same  species,  and  sometimes  even  on  opposite 
sides  of  the  same  individual.  In  some  very  young  shells, 
as  big  as  a  pin's  head,  the  caudal  appendages  were  pro- 
portionally extremely  short,  and  consisted  of  only  two  or 
three  s^ments.  No  muscles  enter  these  organs ;  and  when 
the  animal  is  taken  out  of  its  sadc,  they  project  straight  out 
behind,  instead  of  being  curied  in,  like  the  cirri. 

Anatomical  Structure. — The  animal's  body  is  attached  to 
the  two  scuta  by  the  adductor  scutorum,  and  by  the  other 
usual  muscles  running  towards  the  mouth,  and  surrounding 
the  prosoma.  The  whole  external  covering  or  shell  has  no 
other  muscles ;  Verruca  thus  differing  from  the  Balanidae  and 
LepadidsB ;  but  the  shell  is  attached  all  round,  near  its  cir- 
cumference, to  the  basal  membrane,  by  a  band  of  very  short 
fibres,  appearing  like  muscles,  but  really  ligamentous,  as 
determined  for  me  by  Professor  Quekett.  Bronchia  are 
entirely  absent.  The  alimentary  canal  presents  all  the 
usual  characters,  but  in  the  prosoma  is  rather  abruptly 
bent  back  on  itself.  The  orifices  of  the  two  olfactory 
pofwdkce  are  not  at  all  prominent ;  they  are  placed  directly 
under  the  outer  maxillae,  (homologically  in  their  middle 
segment),  just  above  a  small,  medial,  tongue-like  apodeme. 
The  orifices  of  the  acoustic  sacks  appeared  to  be  in 
their  usual  position  beneath  the  basal  articulations  ofi 
the  first  pair  of  cirri.  Tbe  vesiada  seminaks  occupy 
their  usual  position  in  the  prosoma ;  they  are  not  much 
convoluted;  they  unite  before  entering  the  penis.  The 
probosdformed  penis  is  imperfectly  ringed ;  it  is  thick  and 
short,,  and  tapers  much  more  abruptly  than  is  usual ;  it 
supports  a  few  very  thin  hairs.     The  ovarian  caoa  are 
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3pread  over  the  basal  membrane,  at  the  bottom  of  the 
sack ;  hence  they  in  fact  He  almost  on  one  side  of  the 
animal :  they  consist  of  two  main  trunks,  proceeding  out  of 
the  animal's  body  at  the  rostral  end  of  the  sack,  which  then 
branch  and  inosculate.  In  spescimens  of  F.  Stromia  col* 
lected  by  Mr.  Peach  for  me,  in  Cornwall,  during  the  first 
week  of  April,  there  were  included  two  ovigerous  lamellae, 
placed  transversely  across  the  rostral  and  the  carinal  end 
of  the  sack:  the  lamellse  were  '11  of  an  inch  in  length; 
they  appeared  loose  and  not  attached,  as  in  the  Lepadidse, 
to  any  ovigerous  frsena.  The  ova,  in  their  earliest  age, 
have  one  end  much  pointed,  and  are  i^ths  of  an  inch  in 
length ;  they  become  blunter  and  increase  a  little  in  sise 
before  the  larvae  bmrst  forth.  The  larvse,  both  during  their 
earliest  stage  and  after  the  first  moult,  have  been  excel- 
lently figured  and  described*  by  Mr.  C.  Spence  Bate :  they 
present  no  particular  characters  distinct  from  the  larvsa  of 
other  Cirripedes.  I  will  only  further  add,  that  the  struc- 
ture of  the  prehensile  antennae  still  adherent  to  the  basal 
membrane,  indicates  that  the  larva  in  its  last  stage, — ^that 
is  the  locomotive  pupa, — has  a  normal  character. 

Affinities. — These  have  been  suflSciently  discussed  under 
the  family ;  I  need  here  only  remark  that  all  the  species, 
with  the  exception  of  V.  newa^  are  intimately  allied  together. 

Banffe  —  Habits  —  Geological  History.  —  The  genus 
Verruca  ranges,  being  represented  by  four  species,  from 
Iceland  to  Cape  Horn.  The  species  that  is  found  in  Tierra 
del  Fuego  extends  up  the  west  coast  to  Peru.  Our  northern 
form*  V.  Stromia,  (if  I  may  trust  a  specimen  in  the  British 
Museum,  apparently  ticketed  in  an  authentic  manner),  oc- 
curs also  in  the  Red  Sea ;  and  this  is  the  only  locality  in  the. 
eastern  hemisphere  whence  I  have  seen  this  g^nus.  The 
species  seem  generally  to  live  in  rather  deep  water :  I  pro- 
cured V.  l^vifiata  from  nineteen  fathoms,  on  the  east  coast, 
of  Patagonia :  F.  Stromia  is  found,  according  to  information 
given  me  by  Professor  Forbes,  on  the  British  shores, 
between  five  and  fifty  fathoms,  and  on  the  steep  shore  off 
Mull,  in  ninety  fathoms ;  but.  Mr.  Thompson  assures  me 

*  '  AdiuiIs  and  Mag.  of  Nat.  Hiat.,'  1861.  PI.  7,  fig.*  8—10. 
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that  he  once  saw  it  adhering  to  tidal  rocks  and  like- 
wise to  some  floating  bark.  Generally  the  species  are 
attached  to  living  organic  bodies,  especially  shells  of 
MoUusca  and  of  Cirripedes,  to  Gorgoniae,  and  Laminariae ; 
less  frequently  to  rocks.  We  shall  immediately  see  that  it 
has  slight  powers  of  excavation.  This  genus  is  geologically 
older  than  any  true  sessile  cirripede  or  member  of  the 
Balanidse :  V.  Slromia  is  found  in  the  Glacial  Deposits  and 
in  the  Red  and  Coralline  Crag  of  England :  another  species 
(in  a  state  not  to  be  identified)  occurs  in  the  ancient  Tertiary 
formations  of  Patagonia;  and  another  in  the  Chalk  of 
England  and  Belgium.  The  fact  of  this  Family  ascending 
to  a  Secondary  epoch  accords,  in  an  interesting  manner, 
with  its  affinities;  inasmuch  as  though  in  appearance  a 
sessile  cirripede,  it  is  almost  equally  related  to  the  Lepa- 
did»  and  Balanidae,  and  is  more  nearly  related  to  the 
Lepadidae  than  to  the  Balanina^,  or  typical  members  of  the 
BalanidsB :  of  the  latter,  none  have  hitherto  been  found  in 
any  Secondary  deposit,  whereas  the  Lepadidae  culminated 
during  the  Cretacean  period. 

Powers  of  Excavation. 

My  attention  was  called  to  this  subject  by  Mr.  Hancock, 
whose  excellent  researches  on  the  boring  of  MoUusca  are 
well  known.  Fefruca  Stromia,  when  attached  to  shells 
destitute  of  an  epidermis,  excavates,  as  he  informed  me,  a 
slight  depression,  deepest  in  the  middle;  but  when  the 
epidermis  is  present  no  effect  whatever  is  produced.  We 
shall  presently  see  that  the  central  depression  is  in  some 
degree  distinct  from  that  of  the  circumference.  I  have 
since  found  Mr.  Hancock's  observations  strictly  applicable 
to  F.  laviffata,  K  Spenffleri^  and  to  an  ancient  tertiary 
species  from  Patagonia.  From  having  found  that  the 
following  cirripedes,  viz.,  Lithotrya,  Alcippe,  and  Crypto- 
phialus,  all  form  their  deep  excavations  by  mechanical 
means,  and  from  having  read  the  above-mentioned  memoirs 
by  Mr.  Hancock  on  the  boring  of  moUusca,  I  was  strongly 
impressed  with  the  idea  that  the  action  in  Verruca  would 
likewise  prove  mechanical :  but  from  the  following  facts  I 
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have  come  to  the  conclusion  that  the  excavation  must  be  due 
to  a  solvent,  probably  poured  out  from  the  cement-ducts, 
which  debouch  on  the  under  side  of  the  basal  membrane. 

In  the  first  place,  an  epidermis,  as  just  stated,  perfectly 
preserves  the  shells  of  the  various  species  of  moUusca  and 
certain  cirripedes,  to  which  I  have  seen  Verruca  attached : 
this  is  well  shown  by  comparing  the  efiect  produced  on  the 
same  shell  in  parts  covered  by  the  epidermis  and  in  parts 
whence  it  has  been  abraded;  or  where  the  shell  of  the 
Verruca  had  fixed  itself,  whilst  very  young,  within  a  crack 
in  the  epidermis,  and  had  subsequently,  by  its  growth, 
turned  up  the  edges,  and  had  then  acted  on  the  underlying 
shell;  whereas  the  specimens  attached  to  the  sound  epi- 
dermis had  not  produced  the  smallest  efiect.  Again,  I 
have  seen  an  epidermis-covered  mussel-shell  encrusted  by  a 
hard  nuUipora,  on  which  V.  laviffata  was  attached ;  and 
here  the  calcareous  nullipora,  under  the  middle  of  the 
basal  membrane,  was  entirely  corroded  away,  whilst  the 
underlying  epidermis  and  the  shell  beneath  it,  were  not  in 
the  least  affected.  The  protection  afforded  by  the  epider- 
mis is  still  more  strikingly  shown  by  contrasting  shells 
with  very  sharp  prominent  ridges,  when  thus  invested  and 
when  naked,  to  which  Verrucse  have  been  attached :  I  have 
given  a  figure  (PI.  21,  fig.  6)  of  a  piece  of  an  invested 
Venus,  from  the  surface  of  which  a  K  Spengleri  had  been 
just  removed ;  on  the  other  hand,  I  have  seen  a  Peruvian 
Discina  in  which  even  sharper  ridges,  covered  by  epi- 
dermis,  were  left  absolutely  untouched,  although  pro- 
jecting deeply  into  the  shell  of  an  attached  V.  lavigata. 
I  have  seen  several  specimens  of  this  latter  Verruca  (which 
has  the  power  of  corroding  naked  shell  as  deeply  as  its 
congeners),  attached  to  the  membrane-covered  variety  of 
Balanm  lavisy  the  shell  of  which  was  thus  perfectly  pre- 
served :  now  this  membrane  is  little  more  than  the  ^th  of 
an  inch  in  thickness ;  it  is  not  hard,  and  so  brittle  that  it 
generally  separates  with  the  Verruca,  leaving  the  under- 
lying shell  of  the  B.  lama  with  its  lines  of  growth  glossy 
and  perfect :  it  appears  to  me  impossible  that  a  membrane 
so  thin  and  brittle  could  resist  an  action,  if  mechanical, 
which  has  worn  away  from  twenty  to  forty  times  as  great  a 
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thickness  of  hard  shell ;  but  the  thinnest  film  of  any  matter 
on  which  acid  does  not  act,  as  of  grease  in  certain  forms  of 
printing,  will  perfectly  preserve  the  underlying  substance, 
and  as  I  have  ascertained  by  putting  on  a  drop  of  acid,  is 
the  case  with  this  membrane.  I  have  removed  several 
scores  of  shells  of  F.  Stromia  from  the  stems  of  Laminarise, 
and  when  the  latter  were  washed  and  slightly  dried,  gene- 
rally not  the  least  effect  could  be  seen,  except  that  the  spots 
where  the  shell  had  adhered  were  glossy  from  the  still 
adherent  basal  membrane :  yet  the  stems  of  Laminarias  are 
far  from  hard.  In  some  cases,  however,  the  attachment 
of  the  Verruca  seemed  to  have  produced  a  very  slight 
depression  on  the  Laminaria,  but  this,  I  think,  may  be 
safely  attributed  to  the  growth  of  the  surrounding  sur* 
face ;  for  I  have  seen  exactly  the  same  effect  produced  by 
the  attachment  of  the  discs  of  the  antennae  of  a  Lepas, 
and  these  discs,  with  their  long  spines,  could  not  possibly 
produce  any  excavation ;  nor  is  Lepas  or  its  pupa  in  any 
case  a  burrowing  animal.  Again,  I  have  seen  a  few 
specimens  of  Verruca  attached  to  Gorgoniae,  and  they  had 
not  acted  in  the  least  on  the  horny  axis.  I  have  examined 
numerous  specimens  of  V.  Stromia  attached  to  three  pieces 
of  slate-rock,  and  to  one  piece  of  red  sandstone,  all  from 
different  localities,  and  no  effect  whatever  had  been  pro- 
duced ;  yet  the  slate-rock,  especially  in  one  instance,  was 
soft.  Mr.  Bate,  to  whom  I  am  indebted  for  some  of  these 
specimens,  also  informs  me  that  he  could  discover  no  im- 
pressions on  the  slate-rocks,  whence  specimens  of  the 
Verruca  had  been  removed.  On  the  other  hand,  I  have 
had  two  specimens  of  limestone,  with  attached  Verrucse, 
one  coarse  and  very  impure,  and  the  other  hard  and 
marble-like ;  and  in  both  cases  there  was  a  distinct  central 
slight  cavity,  including  loose  gritty  matter.  The  loose  par- 
ticles  evidently  resulted  from  the  unequal  action  either  of 
a  solvent  or  of  some  mechanical  power  on  the  rock,  for  it  is 
improbable  in  the  highest  degree  that  the  shells  should  have 
fixed  themselves  exactly  over  small  collections  of  loose  par- 
ticles, even  if  such  could  possibly  have  remained  on  pro- 
jecting surfaces  of  sea- washed  rocks. 

The  above  facts  seem  to  indicate  pretty  plainly  that  the 


GKNUS    VERRUCA.  515 

excavation  of  the  support  does  not  depend  on  its  hardness, 
but  on  its  containing  calcareous  matter,  liable  to  be  acted 
on  by  some  solvent :  but  as  this  view,  considering  what  we 
know  of  Lithotrya  and  of  the  two  other  burrowing  genera 
of  cirripedes  to  be  hereafter  described,  appears  improbable, 
I  will  add  a  few  additional  observations.  I  most  carefully 
examined  the  shell  and  basal  membrane  of  Verruca,  and  like- 
wise the  tissues  left  after  the  dissolution  of  the  shell  in  acid, 
and  could  detect  no  structure  at  all  fitted  for  boring ;  and 
what  appears  more  important,  there  was  no  apparent  differ- 
ence in  the  state  of  the  specimens  which  had  and  had  not 
excavated  a  hollow ;  and  this,  I  think,  would  certainly  have 
been  the  case  (as  in  Lithotrya)  if  the  action  had  been 
mechanical.  It  is  not  easy  to  ascertain,  owing  to  the 
small  effect  at  any  time  produced,  at  how  early  an  age 
Verruca  begins  to  act  on  its  support ;  but  I  found  two  sets 
of  specimens  only  ^th  of  an  inch  in  basal  diameter,  which 
had  certainly  commenced.  The  ribbed  shell,  (PL  21,  fig.  6), 
especially  the  middle  rib,  shows,  in  a  somewhat  exaggerated 
degree,  the  typical  form  of  the  excavation ;  it  may  be  here 
seen  that  the  excavation  is  of  the  same  depth  for  some 
little  distance  from  the  circumference  towards  the  centre, 
but  that  in  the  middle  it  suddenly  becomes  deeper.  I 
have  seen  several  specimens  with  a  central  hollow,  with- 
out any,  or  with  scarcely  any,  marginal  depression,  and 
likewise  the  reversed  case.  These  several  facts  show  that 
the  central  excavation  cannot  be  due  to  an  equable  action, 
prolonged  during  the  whole  growth  of  the  shell,  having 
thus  affected  the  middle  more  than  the  circumferential 
parts,  for  in  this  case  the  excavations  would  have  sloped 
into  each  other.  In  specimens  which  have  not  at  all  acted 
on  their  support,  the  whole  basal  membrane  is  firmly  attached, 
as  in  all  ordinary  cirripedes,  to  the  supporting  surface ;  but 
in  those  which  have  acted,  the  middle  portion  of  the  basal 
membrane  is  quite  unattached,  and  the  circumferential 
portion  is,  I  think,  less  firmly  attached  than  is  usual ;  but 
between  these  two  portions,  there  is  a  circular  zone  strongly 
cemented  to  the  supporting  surface,  and  which  alone  keeps 
the  shell  in  its  place.  Now,  on  the  mechanicsd  theory,  to 
account  for  the  circumferential  hollow,  the  basal  edges  of 
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the  shell  together  with  the  circumference  of  the  basal 
membrane  must  be  subjected  to  movement,  but  the  shell 
is  united  to  the  basal  membrane  by  corium  and  by  trans- 
parent stmctureless  chitine  (both  of  which  may  be  left 
out  of  question)  and  by  a  circle  of  short  fibres,  which 
adhere  at  their  lower  ends  to  the  firmly  cemented  circular 
zone,  and  by  their  upper  ends  to  the  shell ;  and  these  fibres 
have  been  very  carefully  examined  by  Professor  Quekett, 
and  pronounced  to  be  not  muscular,  but  exclusively  liga- 
mentous, and  therefore  incapable  of  moving  the  edge  of 
the  shell.     The  basal  membrane  over  the  central  hollow  is, 
as  stated,  quite  loose :  its  lower  surface,  formed  by  a  re- 
ticulated layer  of  homy  cement-tissue,  shows  no  signs  of 
abrasion,  and  the  membrane  is  so  brittle  and  tender,  that 
in  specimens  which  have  been  once  dried  and  then  well 
soaked,  it  almost  invariably  cracks  when  the  shell  is  re- 
moved, owing  to  its  mere  adhesion  to  the  delicate  inner 
tunics  of  the  sack;   yet  on  the   mechanical  theory,  the 
wearing  of  the  central  hollow  must  have  been  caused  by  the 
action  of  this  middle  portion  of  the   basal  membrane,* 
which,  it  may  be  repeated,  is  destitute  of  muscles.     From 
the  presence  of  the  prehensile  pupal  antenns,  enveloped 
in  cement,  nearly  in  the  centre  of  the  basal  membrane, 
it  is  certain  that  this  spot  was  originally  attached  to  the 
supporting  surface,  and  has  since  been  detached  from  it; 
as,  moreover,  the  central  hollow  goes  on  increasing  in 
diameter  with  the  growth  of  the  sheU,  it  is  certain  that  the 
inner  edge  of  the  firmly  attached  circular  zone  of  basal 
membrane  must  likewise  continually  go  on  becoming  de- 
tached :  it  may,  then,  be  asked  by  what  force  can  the  basal 
membrane,  seeing  that  it  is  united  to  its  own  shell  above 
only  by  fibres  of  ligament  near  the  circumference,  be  con- 
tinually torn  away  from  the  underlying  support,  to  which 

*  Mr.  Hancock  suggests  to  me  that  the  basal  membrane,  on  the  mechanical 
theory,  need  not  itseu  move ;  the  motion  of  epithelial  scales,  were  they  trans- 
ferrea  into  cutting  agents,  might  be  supposed  to  be  sufficient.  But  of  such 
scales,  though  I  u^  very  hieh  powers,  I  could  see  no  trace ;  and  their  pre- 
sence on  the  under  side  of  tne  iaver  of  cement  seems  hardly  possible.  More- 
over, according  to  Von  Siebold  ('Anatomic  Comparde,'  torn.  1,  p.  412),  cilianr 
action  has  not  oeen  observed  in  any  Crustacean,  or  indeed  any  Artiouhite  animaL 
This  same  statement  is  likewise  made  in  Annals  and  Mag.  of  Nat.  Hist.  1S54, 
p.  136,  by  Dr.  T.  Williams. 
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it  is  strongly  cemented  P  On  the  other  hand,  on  the 
theory  of  a  solvent  slowly  poured  out  from  the  cement- 
ducts,  its  separation  from  its  support  is  simply  explained. 
It  might  be  supposed  that  the  calcareous  matter,  when 
dissolved,  would  not  be  able  to  escape  from  the  central 
hollow,  owing  to  the  basal  membrane  being  so  firmly 
cemented  all  round  it;  but  the  attachment  is  by  a 
reticulated  layer  of  cement;  and  I  infer  that  it  must  be 
permeated  by  open  passages,  from  the  fact  of  the  hollow 
being  often  filled,  in  dried  specimens,  by  a  bubble  of  air, 
instead  of  the  basal  membrane  being  pressed  closely  down 
into  the  hollow,  as  would  have  been  the  case  had  the  hollow 
been  hermetically  sealed  up.  I  have  seen  a  few  instances  in 
which  the  bottom  of  the  central  hollow  was  occupied,  (as 
was  remarked  to  me  by  Mr.  Hancock),  by  a  little  chalky  and 
gritty  matter ;  and  in  the  case  of  one  of  the  specimens  of 
calcareous  rock,  before  alluded  to,  by  coarse  grains  and 
oxide  of  iron ;  this  seems  quite  compatible  with  a  solvent 
acting  more  readily  on  certain  parts  of  the  rock  or  shell 
than  on  other  and  less  soluble  parts  or  particles. 

The  greatest  depth  of  the  central  hollow,  in  any  specimen 
seen  by  me,  even  measuring  from  the  top  of  a  rib  in  the 
case  of  a  ribbed  shell,  to  the  deepest  point,  was  only  ^th  of 
an  inch ;  but  considering  how  much  depressed  the  shell  of 
Verruca  is,  I  have  no  doubt  that  this  small  gain  of  space  is 
of  service  to  the  animal :  we  must  suppose  the  loose  middle 
portion  of  the  basal  membrane  is  stretched  slightly,  or  splits 
and  is  repaired,  so  as  to  fit  the  hollow.  With  respect  to 
the  even  much  slighter  circumferential  excavation,  it  barely 
equals  in  depth  the  thickness  of  the  extreme  edges  of  the 
walls ;  it  must,  I  presume,  give  strength  to  the  shell  when 
laterally  pushed ;  but  it  certainly  appeared  to  me  that  the 
individuals  which  had  excavated  a  depression  for  themselves, 
could  be  prised  vertically  up  much  more  easily  than  those 
which  had  not  acted  on  their  support.  Finally,  we  must 
suppose  that  the  hypothetical  solvent  is  poured  out  of  the 
cement-ducts  at  the  extreme  circumference  of  the  basal 
membrane,  which  is  almost  loose  and  destitute  of  cement, 
so  as  to  slightly  corrode  outwards  and  downwards  the  cal- 
careous support ;  the  action  here  then  stops,  and  this  rim 
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of  basal  membrane  becomes,  after  a  new  rim  has  been 
formed  and  as  the  shell  grows  outwards,  firmly  cemented 
down  to  the  now  slightly  excavated  surface  of  attachment ; 
but  during  all  the  time  the  solvent  goes  on  acting  in  the 
middle,  and  continues,  during  the  whole  growth  of  the  shell, 
to  encroach  on  and  dissolve  the  supporting  surface  from 
under  the  inner  edges  of  the  previously  cemented  down, 
circular  zone  of  basal  membrane.  I  have  discussed  this 
subject  at  considerable  length,  as  it  appears  to  me  an 
interesting  one.  In  this  case  we  have  the  action  of  cilise* 
and  of  respiratory  currents,  to  which  in  the  case  of  Mollusca 
so  much  has  been  attributed,  entirely  ehrainated.  It  is, 
also,  an  interesting  fact,  that  within  the  same  Order  we 
should  have  some  Cirripedes  boring  by  simply  mechanical 
means,  and  others  by  a  chemical  solvent.! 


1.  Ver&ttca  Stb5mia.     PI.  21,  fig.  1  a — 1/. 

Lepas  Stbomia.  0.  MiUkr.    Zoolog.  Dan.  Prod.,  No.  3025, 1776. 

—  —      lb.  Zoolog.  Dan.,  vol.  3,  Tab.  94, 1789. 

—  STBiATA.    Pennant,    British  Zoology,  vol.  4,  Tab.  3S,  fig.  7, 

1777. 
Die  WABZEMroBMiGE  MESBXICHEL.    Spengkr.    Schriften  der  Berlin. 

Gesell.,  1  B.,  Tab.  5,  fig.  1—3, 1780. 
Lepab  vekruca.    Spengler.    Skrifter  af  Natarbiat.  Sdskabet,  1  B., 

1790. 

—  »       et  Stbomia.    Qmlin.    Syst.  NaK,  1789. 
Balanus  VBEUCA.    Brvgutere,    Encydop.  Meth.,  1789;  C/»uitviTy- 

eota,  Deshayes,  in  Tab. 

—  INTEBTEXTUS.    Pulteney,    Gatalogae  of  Shells  of  Dorset- 

shire, 1799. 
LxPAS  8TBIATX7S.    Monioffu.    Test.  Brit.,  1803. 

—  YEBBT7CA.    WoocTt  General  Goncliology,  PL  9,  fig.  5, 1815. 
Ye&buca  Steomu.    Sehumaeher,    Essai  d'un  Nouveau  Syst.  Glass., 

1817. 
Cbeusu  Stbomia  et  yebbuca.    Lamarck,     Animaux  sans  Yer- 

t^bres,  1818. 

*  See  the  previous  note  to  p.  516. 

t  The  solvent  may  be  carbonic  add  gas,  as  sng^tecl  by  Mr.  C.  S.  Bate  in 
the  case  of  MoUasca  ('  Report  of  British  Association,'  1849,  p.  -73),  but  here, 
under  the  basal  membrane,  we  cannot  have  the  respiratory  currents,  or  the 
ciliary  action  (see  note,  supra),  as  likewise  suggestcMi  by  Mr.  Bate. 
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OcHTHOSiA  Stboemia.    Bamani,    Memoire  di  Stona  Nat.,  1820. 
CusiA  STRIATA.    Leoch,    Encjclop.  firit.  SuppL,  yoL  3  (sine  des- 

cript.),  1824. 
GuTiA  TEBRUCA.    0,  B.  Soweth^,    Qenera  of  Eecent  and  Fossil 

Shells,  Plate. 
VsBBUCA  Stboviz.    /.  B,  Qray.    Annals  of  Philosophy  (new  series), 

vol.  10,  Aug.,  1825. 

Moveable  8cutum,  with  the  lower  articular  ridge  not  half  as 
broad  as  the  short  upper  articular  ridge :  sheli  generally 
ribbed  longitudinally. 

Far.,  voith  the  shell  not  longitudinally  ribbed. 

Hob, — Shores  of  Oreat  Britain  and  Ireland,  Shetland  Ishmds;  and,  ac- 
cording to  various  authors,  Denmark,  Iceland,  and  shores  of  northern  Europe. 
Bed  Sea,  Brit.  Mns.  Attached  to  shells,  laminariee,  rocks,  crabs,  and  floating 
bark,  from  low  tidal  mark  to  fifty  or  ninety  fathoms. 

Foml  in  Glacial  deposits  of  Scotland,  Mus.  Lyell;  Eed  Crag  (Walton,  Essex), 
Coralline  Crag  (Sutton),  Mus.  S.  Y.  Wood. 

I  have  given  so  fall  a  description  of  the  genus  that  little 
remains  to  be  said  under  the  species.  Generally  the  whole 
shell  is  covered  (independently  of  the  interfolding,  oblique, 
articulating  plates)  by  narrow,  longitudinal  ridges  or  folds; 
and  by  this  character  alone  the  ordinary  variety  of  V.  Stromia 
can  be  distinguished  (as  far  as  I  have  seen)  from  all  the 
other  species.  The  shell  is  white  or  dirty  yellowish-brown. 
The  scutum  has  the  lower  articular  ridge  on  its  tergal 
margin  very  narrow  (but  somewhat  variable  in  width),  ap- 
pearing like  a  mere  slight  shoulder,  against  which  the  lon- 
gitudinal axial  ridge  of  the  tergum  abuts :  it  is  not  half  as 
wide  as  the  short,  upper  articular  ridge.  On  the  under 
side  there  is  a  very  slight  depression  for  the  adductor  scu- 
torum  muscle.  There  is  considerable  variation  in  the  degree 
to  which  the  transverse  ledge  on  the  under  side  of  the  fixed 
tergum  projects,  and  therefore  in  the  depth  of  the  hollow 
thus  formed.  The  specimens  with  the  right-side,  and  those 
with  the  left-side  opercular  valves  moveable,  are  apparently 
about  equally  numerous. 

The  specimen  in  the  British  Museum,  from  the  Red  Sea, 
was  attached  to  a  Gorgonia,  and  was  in  the  same  box  with  a 
Pyrgoma — circumstances  favouring  the  correctness  of  the 
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locality — ^but  I  am  much  surprised  from  the  general  distri- 
bution of  the  species,  that  V.  Stromia  should  occur  in  so 
distant  and  isolated  an  area.  After  careful  examination,  I 
can  discover  no  constant  difference  between  the  Red  Sea 
and  British  specimens. 

The  specimens  from  the  Crag  have  not  their  moveable 
opercular  valves,  which  offer  much  more  important  diagnostic 
characters  than  the  shell ;  but  as  far  as  the  latter  is  con- 
cerned, no  difference  whatever  can  be  perceived  from  V, 
Stromia. 


2.  Verruca  ljsvioata.     PL  21,  fig.  3  a,  8d. 

YxR&ucA  LKVIGATA.    G,  B.  Sowerby.    Genera  of  Recent  and  Fossil 

Shells,  Plate. 

Moveable  scutum,  with  the  lower  articular  ridffe  broader 
than  the  short  upper  articular  ridge :  moveable  tergum  broader 
than  high,  with  the  upper  articular  ridge  produced  into  a 
point. 

Eab.^-Tierm  del  Fne^ ;  Eastern  Patagonia,  nineteen  fathoms ;  Chile ;  Peru ; 
Has.  Brit.,  Cuming,  btntchbury,  Darwin:  attached  to  sheUs,  and  often  to 
Balanui  lavit  and  ptittaeut. 

I  can  point  out  no  difference  in  the  shell  between  this 
species  and  V.  Stromia,  excepting  that  its  walls  seem  in- 
variably to  be  smooth,  which  is  rarely  the  case  with  V. 
Stromia;  perhaps  also  the  oblique  interfolding  articular 
plates  between  the  several  compartments  are  here  more 
prominent.  It  appears  that  specimens  with  the  left  side 
uppermost,  and  therefore  with  the  left  opercular  valves 
moveable,  are  considerably  more  common  than  those  with 
the  right  valves  moveable.  The  moveable  scutum  and 
tergum  are  articulated  together  by  much  more  prominent 
articular  ridges  than  in  F.  Stromia,  and  the  two  valves 
together  are  broader  in  proportion  to  their  height, — ^the 
height  being  measured  from  the  apex  to  the  basal  margin. 
In  the  scutum  the  lower  articular  ridge  is  considerably 
broader  than  the  short  upper  ridge.     In  the  tergum,  the 
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basi-carinal  corner  is  more  rectangular,  and  the  whole  valve 
is  nearly  square :  owing  to  the  deep  furrow  receiving  the 
lower  articular  ridge  of  the  scutum,  the  axial  ridge  of  the 
tergum  is  proportionally  narrower  but  more  prominent  than 
in  V.  Stromia;  the  uppermost  ridge  (formed  by  the  occlu- 
dent  margin  of  the  valve)  projects,  especially  when  viewed 
on  the  under  side  (fig.  3  b),  as  a  moderately  sharp  point. 

In  the  mouth,  the  lower  teeth  of  the  mandibles  are  more 
distinct  than  in  V.  Stromia ;  the  lower  part  of  the  edge  of 
the  maxilla  is  very  prominent.  In  the  second  and  third 
pairs  of  cirri  the  terminal  spines  on  the  shorter  rami  are 
coarsely  pectinated ;  on  the  sixth  pair  there  are  only  three 
pairs  of  main  spines  on  each  segment ;  but  these  several 
points,  according  to  the  analogy  of  other  species,  I  should 
expect  to  be  variable. 

This  species  is  alluded  to  by  Bruguiere,  in  the  'Ency- 
clopedic Methodique,'  but  was  confounded  by  him  with  the 
F.  Stromia  of  Europe. 


3.  Verruca  Spengleri.     PL  21,  fig.  2. 

Moveable  scutum^  with  a  sharp,  straight,  medial  adductor 
ridffe :  fixed  scutum  not  larger  than  the  fixed  tergum. 

Hob. — Madeira,  Mus.  Lowe ;  attached  to  shells. 

It  would  appear  that  the  present  species  does  not  attain 
quite  so  large  a  size  as  the  more  northern  V.  Stromia ;  the 
walls  are  not  longitudinally  ribbed  as  is  usual  with  this 
latter  species.  The  proportional  sizes  of  the  compartments 
seem  to  be  somewhat  different ;  the  fixed  scutum  is  either 
equal  to  or  even  smaller  than  the  fixed  tergum,  instead  of 
being  larger,  as  in  V.  Stromia ;  but  in  young  individuals 
the  proportions  are  reversed.  In  several  specimens  the  fixed 
scutum  and  tergum  together  were  larger  than  the  carina. 
The  rounded  adductor  plate  of  the  fixed  scutum  is  extremely 
large.  The  lines  of  growth,  especially  on  the  moveable 
opercular  valves,  are  rather  more  plainly  crenated  than  in 
K  Stromia.  In  the  moveable  scutum  the  lower  articular 
ridge  on  the  tergal  margin  varies  a  little  in  size,  and  is 
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sometimes  larger  than  in  V.  Stromia  (but  never  so  large  as 
in  V.  Itemgaid)^  and  is  placed  more  in  the  middle  of  the 
tergal  margin  :  but  by  far  the  most  important  character  by 
which  this  species  can  be  distinguished  from  aU  the  others, 
is  the  presence,  on  the  under  side  of  the  moveable  scutum, 
of  a  straight,  prominent  adductor  ridge,  which  runs  up  to 
and  even  under  the  apex  of  the  valve,  for  it  is  there  slightly 
hollowed  out.  In  the  moveable  tergum,  owing  to  the 
medial  position  of  the  lower  articular  ridge  of  the  scutum, 
the  middle  of  the  scutal  margin  is  more  hollowed  out,  and 
the  axial  ridge  narrower,  than  in  V.  Stroniia. 

In  the  animal's  body  the  only  difference  which  I  could 
perceive  was  that  the  shorter  rami  of  the  second  and  third 
pairs  of  cirri  were  not  so  short,  compared  either  to  the  other 
cirri  or  to  the  longer  rami  of  these  same  cirri.  In  the 
second  cirrus,  in  a  moderately-sized  specimen,  the  seg- 
ments were  six  and  thirteen  in  number  in  the  two  rami, 
and  in  the  third  cirrus,  seven  and  fifteen. 

Had  it  not  been  for  the  specimen  in  the  British  Museum 
of  V.  Stromia,  from  the  Red  Sea,  I  should  have  con- 
cluded, from  geographical  considerations,  that  V.  Spengleri 
probably  was  the  species  found  in  the  Mediterranean,  and 
noticed  by  Spengler  ('  Schriften  der  Berl.  Gesell.,'  1  B., 
1780),  as  a  small  variety  of  the  northern  F.  Stromia;  and 
likewise  that  it  was  the  Creusia  echinoidea  of  Risso  ('  Hist. 
Nat.  Product,  de  I'Europe,'  tom.  4,  p.  882,  1826),  which 
is  certainly  a  Verruca,  but  not  described  with  sufficient 
minuteness  to  be  recognised. 


4.  Veretjca  nsxa.    PL  21,  fig.  5. 

Shell  reddish:  moveable  scutum,  with  three  stronjffyprO' 
minent  lonffitudinal  ridges,   besides  the  articular  ridges: 
fixed  scutum  larger  than  the  carina,  with  no  distinct  adductor 
plate. 

Hab, — ^West  Indies,  Mas.  Brit. ;  attached  to  a  Gorgonia. 

This  species  difiers  considerably  from  all  the  others  in 
the  genus.     The  shell  is  brownish-red,  tinted  yellow :  it  is 
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not  at  all  depressed  like  the  former  species,  but  the  walls 
are  almost  perpendicular  or  even  overhang  their  bases,  and 
the  summit  of  the  shell  consequently  is  broad.  This  form 
may  be  in  part,  but  only  in  part,  due  to  the  attachment  on 
the  thin  branches  of  the  Gorgonia.  The  umbones  of  the  com- 
partments are  remarkably  prominent  and  sharp.  Although 
the  parietes  are  nearly  smooth,  yet  from  being  so  steep, 
they  are  little  seen,  and  owing  to  the  very  prominent  but 
rounded  ribs  by  which  the  compartments  and  opercular 
valves  are  articulated  together,  the  whole  shell  has  a 
strongly  ribbed  appearance.  The  diameter  of  the  largest 
specimen  was  *2  of  an  inch. 

The  rostrum  (a,  fig.  5)  is  patelliformed,  with  the  umbo  of 
growth  sub-central,  but  rather  above  the  middle  point; 
hence  this  valve,  differently  from  the  carina,  and  differently 
from  the  rostrum  of  the  other  species,  grows  not  only  at  its 
basal  margin,  and  on  both  sides  where  opposed  to  the 
carina  and  fixed  scutum,  but  also  along  its  upper  margin 
where  opposed  to  the  basal  edges  of  the  moveable  scutum 
and  tergum :  owing  to  the  perpendicularity  of  this  valve, 
the  upper  part  forms  a  ledge  dmost  parallel  to  the  orifice 
of  the  shell.  The  carina  (b)  is  of  unusually  small  size,  being 
about  only  half  the  size  of  the  rostnim,  and  scarcely  exceed- 
ing in  size  the  fixed  tergum.  Thtfiwed  scutum  {%')  is  large, 
larger  even  than  the  carina ;  it  is  oblong,  and  its  shape  is 
more  simple  than  in  the  other  species;  this  is  chiefly 
owing  to  the  rostrum  articulating  with  the  whole  of  that 
margin  {b)  which  answers  to  the  basal  margin  of  the  move- 
able valve ;  whereas  in  the  other  species  (fig.  1  b)  it  curls 
beyond  this  margin,  and  articulates  with  the  very  protube- 
rant, so-called,  parietal  portion  of  the  valve.  Three  or  four 
rounded  prominent  longitudinal  ribs,  exactly  like  the  homo- 
logous ribs  on  the  moveable  scutum,  run  from  the  apex  of 
the  fixed  scutum  to  the  basal  margin,  and  their  extremities 
form  the  teeth  by  which  it  articulates,  as  just  stated,  with 
the  rostrum.  Its  upper  articular  ridge  0  is  more  prominent, 
and  placed  much  lower  down  in  the  suture  between  it 
and  the  fixed  tergum,  than  in  the  foregoing  species.  The 
ledge  ip)  by  which  the  orifice  is  kept  neatly  closed,  is 
here  more  distinct  than  in  V.  Stromia:  this  ledge  is  neces- 
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sary,  as  well  as  in  the  case  of  the  fixed  tergum,  owing  to 
the  altered  shape  of  the  summits  of  the  moveable  scutum 
and  tergum,  due  to  their  corrosion  and  to  their  coming  to 
project  freely.  But  the  most  remarkable  character  of  the 
fixed  scutum  is,  that  on  the  under  side  there  is  no  great 
adductor  plate,  but  a  rounded  hollow  with  its  lower  edge 
only  slightly  prominent ;  the  absence  of  the  adductor  plate, 
which  is  present  in  all  the  other  species  of  the  genus,  is 
no  doubt  due  to  the  under  side  of  this  valve  being  inclined 
even  outwards,  and  so  standing  in  some  degree  opposed  to  the 
moveable  valve ;  thus  affording  on  its  under  surface  a  place 
for  the  attachment  of  the  lower  end  of  the  adductor  scu- 
torum  muscle;  whereas  in  the  other  species  this  muscle 
could  not  possibly  have  been  attached,  without  the  aid  of 
an  adductor  plate,  to  the  under  side  of  the  much  depressed 
and  sloping  fixed  valve.  The  Jlxed  tergum  (t')  b  a  little 
more  simple  in  form  than  the  corresponding  valve  in  the 
other  species ;  the  two  arms,  answering  to  the  occludent 
and  carinal  margins  of  the  moveable  tergum,  are  more  nearly 
equal  in  length :  the  internal  transverse  ledge,  separating 
these  rims  or  margins  from  the  parietal  portion  of  the  valve, 
is  but  little  developed. 

All  four  valves  forming  the  shell  are  remarkable  from 
having,  when  full-grown,  but  not  whilst  young,  their  basal 
edges  abruptly  inflected  inwards,  thus  forming  a  ledge  all 
round  the  basal  membrane,  as  in  Chthamalu8  intertextus  and 
Hembeli. 

Moveable  Scutum. — ^This  is  slightly  larger  in  proportion 
to  the  tergum  than  in  the  foregoing  species :  it  is  chiefly 
remarkable  from  the  presence  of  three  prominent  longi- 
tudinal ridges  on  the  main  part  of  the  valve,  like  the  two 
articular  ridges  on  the  tergal  margin;  of  these  latter, 
the  lower  one  extends  down  to  about  the  middle  of  the 
tergal  margin.  The  moveable  tergum  is  rhomboidal,  with 
the  whole  carinal  portion  marked  only  by  lines  of  growth : 
it  is  only  remarkable  by  the  upper  of  the  three  articular 
ridges  on  the  scutal  margin  being  unusually  distinct  from 
the  occludent  margin. 

With  respect  to  the  animal's  body,  its  several  peculiari- 
ties have  already  been  pointed  out  under  the  genus.     The 
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labrum  is  decidedly  bullate,  triangular  in  section,  with  a 
row  of  minute  bead-like  teeth  on  the  crest ;  the  palpi  are 
very  narrow  and  short,  and  do  not  nearly  touch  each  other : 
this  variation  in  the  structure  of  the  labrum  and  in  the  size 
of  the  palpi,  is  very  remarkable,  considering  how  important, 
in  a  classificatory  point  of  view,  these  parts  are  in  all  other 
Girripedes.  In  the  mandibles  there  are  either  two  or  three 
main  teeth,  with  the  whole  lower  part  of  the  organ  pecti- 
nated with  sharp  spines.  Cirri ;  the  first  pair  is  not  short ; 
in  the  individual  examined,  the  two  rami  had  eleven  and 
twelve  segments.  In  the  second  pair,  the  shorter  ramus 
was  two  thirds  of  the  length  of  the  longer  ramus,  the  seg- 
ments being  in  number  ten  and  fifteen ;  in  the  arrangement 
of  the  spines  this  second  pair  resembles  its  homologue  in 
the  three  other  species.  In  the  third  pair,  the  two  rami  are 
very  nearly  equal  in  length,  having  sixteen  and  eighteen 
segments ;  and  the  segments  of  the  anterior  ramus  are  only 
a  little  thicker  and  more  thickly  clothed  with  spines  than 
those  of  the  posterior  ramus.  The  remaining  cirri  and  the 
caudal  appendages  are  as  in  the  other  species. 


5.  Verruga  prisca.    PL  21,  fig.  4. 

Yekruca  fbtsca.    Batqttet     MoiK^raphie  des  Crustao^s  fosailes 

da   Terrain    Cr^t.    de  Limbourg,  Tab.  1, 
fig.  1—6;  1853. 

Shell  smooth :  moveable  scutum,  with  the  lower  articular 
ridge  somewhat  broader  than  the  upper  articular  ridge ^ 

Fossil — 'SjsUme  Senonien  et  Maestrichtien,'  Belgium,  Mus.  Bosquet ;  in 
Chalk,  I^orwich,  Mus.  J.  de  G.  Sowerby. 

M.  Bosquet  has  admirably  figured  and  described  the 
several  separated  valves  belonging  to  this  species,  and  I 
owe  to  his  great  kindness  an  examination  of  some  of  them. 
In  Mr.  J.  de  C.  Sowerby's  collection,  also,  there  is  a  single 
specimen,  attached  to  a  Mollusc,  with  the  four  valves  of  the 
shell  united  together,  but  without  the  two  moveable  oper- 
cular valves ;  it  cannot  be  positively  asserted  that  this  is  the 
same  species  with  that  of  M.  Bosquet,  but  such  probably  is 
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the  case.  This  is  the  species  to  which  I  alluded  in  the 
Introduction  to  my  '  Monograph  on  Fossil  Lepadidae.' 
It  is  an  interesting  species,  from  being  the  only  known 
Secondary  one,  but  in  itself  it  is  a  very  poorly  characterised 
form,  and  I  can  point  out  no  important  character  in  the 
shell  by  which  it  can  be  recognised.  The  rostrum  and 
carina,  which  are  of  nearly  equal  sizes,  are  locked  together 
by  the  usual  interfolding  plates,  and  likewise  to  the  fixed 
scutum  and  tergum;  but  these  latter  plates  seem  to  have  been 
less  developed  in  M.  Bosquet's  specimen  than  in  the  English. 
The  fixed  scutum  has  a  large  adductor  plate,  which  seems 
to  have  been  chipped  in  M.  Bosquet's  specimen  ;  this  valve 
and  the  fixed  tergum  in  all  essential  respects  resemble  the 
same  valves  in  V.  Stromia.  The  surface  of  the  shell  is  very 
smooth. 

The  moveable  scutum  has  its  occludent  margin  consider- 
ably arched :  the  lower  articular  ridge  is  broader  than  the 
upper  ridge,  in  which  respects  it  resembles  the  same  valve 
in  F.  laviffata,  but  the  whole  valve  is  not  so  broad  as  in 
that  species.  There  is  no  adductor  ridge  on  the  under  sur- 
face. The  moveable  tergum  has  its  upper  articular  ridge 
narrow,  and  slightly  produced  into  a  point  on  the  scutal 
margin :  in  this  latter  respect  this  species  also  resembles 
V.  l(sviffata,  but  the  whole  valve  is  not  so  broad  in  pro- 
portion to  its  height. 


3.  Family  Lepadid^. 

Cirripedia  having  a  flexible  peduncle^  provided  toitk 
muscles :  scuta  and  terga^  when  present^  not  furnished  with 
depressor  muscles :  other  valves,  tohen  present,  not  united 
into  an  immoveable  ring. 

This  Family  has   been  fully  treated    of  in   my  former 
•  volume,  published  by  the  Ray  Society,*  and  I  should  here 

*  The  fossil  species  have  been  described  in  a  separate  Monomph  publislied 
by  the  PalaBontographical  Society.  Since  its  publication,  M.  ^squet  has 
produced  an  exceOent  memoir,  containing  descriptions,  with  the  most  beautiful 
illustrations,  of  several  new  Gretacean  species  of  Follicipes  and  Scalpelluin. 
The  memoir  is  entitled  a  'Monographic  dea  Crustaces  Fossiles  du  Terrain 
Cr6tac6e,  du  D.  de  Limbourg.' 
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only  have  alluded  to  its  existence,  had  it  not  been  for  the 
genus  Alcippe,  which  differs  in  so  many  important  cha- 
racters from  the  other  members  of  the  Lepadidae,  that  for- 
merly I  did  not  even  suspect  that  it  could  belong  to  this 
Family,  and  therefore  deferred  its  examination.  The  genus 
Alcippe  was  discovered,  well  described  and  illustrated,  in 
1849,  by  Mr.  Hancock ;  to  whose  very  great  kindness  I  am 
indebted  for  permission  to  dissect  and  examine  his  entire 
stock  of  this  tiiily  remarkable  Cirripede.  In  the  classifi- 
cation of  the  whole  class  I  have  not  felt  so  much  doubt,  as 
whether  I  ought  to  institute  a  family  for  the  reception  of 
this  genus.  Alcippe  differs  from  all  other  Cirripedes 
(putting  on  one  side  for  the  instant,  the  males  and  com- 
plemental  males  of  Ibla  and  Scalpellum)  in  the  very  sin- 
gular fact  of  being  destitute  of  a  rectum  and  anus; — 
in  the  three  segments  of  the  thorax,  which  usually  support 
the  second,  third,  and  fourth  pairs  of  cirri,  being  without  any 
appendages ; — in  the  fifth  and  sixth  pairs  of  cirri  having  their 
inner  or  posterior  rami  metamorphosed  into  very  singular 
roughened  cushions  or  buttons,  which  apparently  serve  to 
triturate  the  food ; — in  the  caudal  appendages  being  mus- 
cular, and  being  used  conjointly  with  the  cirri ; — and  lastly, 
in  the  pupa  having  a  lesser  number  of  segments  in  its  ab- 
domen  and  caudal  appendages  than  in  (as  far  as  I  have  seen) 
any  other  Cirripede.  It  will  be  thought  that  these  cha- 
racters are  amply  sufficient  to  justify  the  placing  Alcippe 
in  a  separate  family,  more  especially  when  the  close  general 
resemblance  in  the  animal's  body  in  most  of  the  other  mem- 
bers of  the  Balanidae,  Verrucidae,  and  Lepadidae,  is  borne  in 
mind.  On  the  other  hand,  the  males  and  complemental  males 
of  Scalpellum  and  Ibla  must  indisputably  be  considered  as 
members  of  the  Lepadidse ;  yet  the  male  of  Scalpellum  vid- 
pare  and  ornatum  has  no  stomach,  anus,  or  mouth,  which  is  a 
far  more  abnormal  structure  than  the  absence  only  of  the 
anus  in  Alcippe :  the  cirri,  also,  in  these  same  males,  differ 
from  the  ordinary  cirripedial  type  decidedly  more  than  in 
Alcippe.  Again,  in  the  male  of  Ibla,  all  the  cirri,  excepting 
the  fifth  and  sixth  pairs,  are  aborted,  and  these  two  pairs 
are  usually  only  uniramous ;  here,  then,  we  have  a  decided 
resemblance  to  Alcippe.     Hence,  if  we  might  assume  that 
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the  female  Alcippe  had  partially  assumed  characters  con- 
fined to  the  msJes  of  the  other  genera^  it  would  assuredly 
stand  amongst  the  Lepadidae.  Independently  of  this  com- 
parison with  the  foregoing  males,  the  affinities  of  Alcippe 
are  so  special  to  severed  genera  amongst  the  Lepadidse,  that 
it  seems  unnatural  to  force  it  out  of  the  position  which  it 
well  occupies  between  Ibla  and  Anelasma,  and  place  it  in 
another  family  by  itself :  thus,  in  being  bisexual,  and  in  the 
general  character  of  its  very  curious  males,  Alcippe  shows 
an  affinity  to  Ibla  and  Scalpellum ;  and  to  the  former  of 
these  genera  it  is  related  in  severd  particulars,  such  as  in 
the  body  being  lodged  within  the  peduncle,  and  in  the 
structure  of  the  larval  antennae,  &c. :  to  Anelasma  and 
Alepas  it  is  allied  in  the  general  character,  and  to  a  certain 
extent  in  the  muscles,  of  the  capitulum ;  Anelasma,  also, 
has  all  its  cirri  to  a  certain  degree  rudimentary,  and 
Alepas  comuta  has  the  inner  rami  of  the  fifth  and  sixth  pairs 
of  cirri, — namely,  the  very  same  rami  which  are  so  curiously 
modified  in  Alcippe, — small,  destitute  of  muscles,  and  func- 
tionless  for  their  proper  purpose :  to  Anelasma  and  Litho- 
trya  it  is  allied  in  the  peculiarity  of  the  lower  end  of  the 
peduncle  becoming  elongated  by  growth,  and  in  being 
imbedded ;  and  to  Lithotrya  by  its  powers  of  excavation  and 
manner  of  attachment.  Now,  I  believe  it  generally  holds 
good  that  when  a  form  is  really  distinct  from  another  group, 
its  affinities  are  general,  or  only  in  a  slight  degree  special  to 
the  members  of  that  group.  Nor,  indeed,  can  it  be  asserted 
that  Alcippe  difiers  much  more,  somewhat  more  it  certainly 
does,  from  the  other  genera,  than  does  Anelasma,  with  its 
more  singular  mouth,  spineless  rudimentary  cirri,  and  fim- 
briated peduncle;  and  I  have  never  regretted  having  in- 
cluded this  genus  amongst  the  Lepadidae.  Hence,  after 
much  consideration,  I  have  resolved  to  consider  Alcippe  as 
one  of  the  Lepadidae,  though  so  curiously  modified,*  and 

*  Adrien  de  Jussieu,  in  his  'Memoir  on  the  Malpighiaceie,'  'Archiyes  da 
Mus6um/  torn.  3,  p.  86,  when  speaking  of  the  characters  afforded  by  the 
degraded  flowers,  wnich  in  certain  genera  are  borue  together  with  onunarr 
flowers,  makes  the  following  observations  bearing  on  tlie  question  here  discussea, 
▼iz.,  whether  or  not  to  include  Alcippe  amongst  the  Lepadidse.  "  Ces  examples 
peut-etre  aideront  a  comprendre  comment  a  des  genres  d'une  organisation  asses 
compliqu6e,  viennent  qnelquefois  s'en  rattacher  d'autres  d'une  organisation 
beaucoup  trop  simple  en  apparenoe,  membres  appauTris  et  d^grad^s  d'one 
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having  characters  confined  to  the  males  of  the  other  genera. 
Perhaps  I  have  been  in  some  degree  influenced  by  the 
difficulty  of  finding  external  characters  by  which  to  separate 
Alcippe  as  a  family  from  the  other  Lepadida^. 

But  we  shall  presently  find,  when  we  come  to  Crypto- 
phialus,  that  all  the  above  difficulties,  great  as  they  are, 
are  greatly  enhanced,  for  Cryptophialus  is  certainly  allied 
in  a  very  direct  and  curious  manner  (in  decided  opposition 
to  the  remarks  just  made  on  special  affinities)  to  Alcippe, 
and  yet  in  all  the  more  important  parts  of  its  organisation, 
and  in  its  metamorphosis,  it  differs  so  fundamentally,  that 
I  have  felt  myself  obliged  to  form  not  merely  a  Family, 
but  a  distinct  Order  for  its  reception. 


Genus — Alcippe.    PL  22,  23. 

Alcippe.    Hancock.    Annals  and  Mag.  of  Nat.  Hist.,  vol  4, 1849,  PL  8, 9. 

Fern. — Capitulum  toithout  valves^  with  the  orifice  spi- 
nose :  peduncle  with  the  basal  end  added  to  during  growth ;  its 
rostral  surface  depressed  and  covered  by  a  homy  disc :  capi- 
tulum and  peduncle  imbedded  in  a  cavity  excavated  in  the 
shells  of  molluscs. 

Labrum  very  large^  with  a  row  of  long  hairs  on  each  side: 
palpi  rudimentary :  mandible  one-toothed :  second^  third,  and 
fourth  cirri  absent :  fifth  and  sixth  cirri  with  the  posterior 
ramus  represented  by  a  button-lihe  body :  caudal  appendages 
four-jointed,  muscular :  anus  none. 

MaleSy — several,  adhering  to  the  upper  end  of  the  horny 
disc  of  the  female :  capitulum  naked^  transparent,  elongated, 
with  a  smaU  orifice  at  the  end :  peduncle  lobed,  with  the  lower 
end  extending  far  beyond  the  pupal  antenn€B :  eye,  testis,  and 
vesicula  seminalis  single;  probosciformed  penis  very  long : 
mouthy  stomach,  thorax,  abdomen,  and  cirri  none. 

m^Qie  famille,  qui  lui  appartiennent  sans  la  rcpr^senter ;  comment  le  type,  s'y 
prdsente  comme  efface,  ne  ooDserrant  plus  pour  se  laisser  reconnaitre  que 
qaelque  trait  isol^,  mais  caract^ristique,  aont  la  valeur,  essentiellement 
ordinale,  pent  etre  ainsi  constat^e."  Under  the  point  of  view,  so  strongly  and 
admirably  insisted  on  lateljr  by  Milne  Edwards  (' Annales  des  Sciences  Nat.,' 
3d  series,  tx)m.  17),  of  describing  types  without  regarding  whether  the  different 
members  blend  toother  on  their  confines,  perhaps  Alcippe  should  be  raised  to 
the  rank  of  a  Family :  I  feel  quite  unable  to  decide  how  properly  to  act. 

34 
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Alcippe  LAMPA8,  Hancock  ut  supra. 

Hob. — North-eastern  shores  of  England,  fifteen  to  twenty  fathoms,  imbedded 
in  dead  shells  of  Fums  antiqvw  and  Buccinum  undatum  (A.  Hancock) ;  sonth- 
eastern  shores^  off  the  Eddystone  Lighthoase  (C.  S.  Bate). 

FEMALE.       PI.  22. 

I  tnay  premise  that  after  the  sketch  of  the  leading  peca- 
liarities  of  Alcippe,  and  after  the  discussion  on  its  affinities, 
just  given  under  the  Family,  I  think  it  would  be  superfluous 
to  institute  a  full  generic  description,  separately  from  the  fol- 
lowing detailed  account  of  this  most  anomalous  cirripede. 

General  Appearance. — ^The  whole  animal  is  from  '2  to 
* 3  of  an  inch  in  length,  of  a  soft  texture,  colourless  or 
yellowish,  and  lives  concealed  in  a  cavity  of  its  own 
formation  in  the  shells  of  certain  Gasteropods.  This  cavity 
communicates  with  the  water  by  a  narrow  fissure-like  orifice 
(PL  22,  fig.  4),  broadest  at  the  posterior  end,  where  the  cirri 
are  exserted ;  narrow,  closed,  and  generally  curved  at  the 
other  {a)  end :  the  two  sides  of  the  fissure  [b)  are  commonly 
bordered  by  a  calcareous  inorganic  deposit :  the  walls  of 
the  cavity  are  worn  so  thin  over  the  peduncle,  at  the 
narrow  end  of  the  fissure,  that  the  orange-coloured  ovaria 
can  generally  be  seen  through  the  shell  of  the  mollusc,  and 
hence  there  is  here  a  distinct  fan-shaped  stain  (fig.  3)  on 
the  surface.  The  animal  consists  of  a  compressed  capitu- 
lum,  vfdthout  valves,  and  of  a  sort  of  peduncle  depressed 
on  its  rostral  face,  and  covered  with  a  broad,  oval,  thin, 
homy  disc.  We  must  remember  that  in  the  Lepadidse  the 
peduncle  does  not  essentially  differ  from  the  capitulum, 
being  only  the  flexible  lower  or  anterior  end  of  the  animal 
and  is  separated  from  the  capitulum  only  by  shape,  and 
generally  by  the  direction  of  the  lines  of  grovrth.  The  disc, 
when  most  regular  (fig.  1,  h),  lies  in  a  plane  at  right  angles 
to  the  sides  of  the  capitulum,  and  almost  in  a  line  with  the 
orifice  leading  into  the  sack ;  but  the  peduncle  is  often  very 
irregular  (fig.  2),  and  the  disc  comes  even  to  occupy  a  position 
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nearly  parallel  to  one  or  the  other  side  of  the  capitulum. 
On  the  carinal  side,  the  capitulum  is  generally  separated 
from  the  peduncle  by  a  rather  deep  fold  (/^  in  the  section 
fig.  5),  but  this  depends  in  some  degree  upon  the  state  of 
distension  of  the  mass  of  ovarian  caeca.  I  have  given  a 
drawing,  fig.  1  (partly  taken  from  Mr.  Hancock),  of  a  very 
regular  individual,  and  of  an  extremely  distorted  specimen 
(fig.  2).  The  distortion,  I  believe,  is  generally  caused  by 
the  animal,  during  its  excavation,  breaking  into  some  old 
cavity. 

External  Structure. — The  orifice  leading  into  the  sack  is 
about  one  third  of  the  total  length  of  the  animal :  its  edges 
or  lips  are  thickened,  homy,  and  brownish :  at  the  lower  end, 
exactly  where  the  orifice  ends,  the  lips  are  formed,  from 
being  deeply  notched,  into  two  sharp  projections  (a,  figs. 
1,  5,  6),  unlike  anything  occurring  in  any  other  Cirripede. 
The  external  membrane  ((?,  fig.  6)  of  the  lip  supports  an 
irregular  but  nearly  straight  band  of  sharp,  thick  spines  of 
chitine,  about  ^^th  of  an  inch  in  length,  together  with  a 
few  hairs :   at  the  carinal  or  upper  end  of  the  orifice  the 
spines  are  largest  and  most  numerous;  at  the  other  and 
lower  end,  they  decrease  in  size ;  and  on  the  two  projections 
(a,  fig.  6),  and'  on  the  adjoining  parts   of  the  external 
membrane,  they  graduate  into  the  small  dentated  points 
which  cover  the  whole  surface  of  the  animal.     The  inner 
tunic  of  the  sack  (d),  on  each  side  along  the  upper  half  of 
the  orifice,  is  remarkable  from  having  a  moderately  broad, 
curved  band  of  short,  sharp  spines,  not  quite  so  thick  as 
those  on  the  external  surface^  closely  adpressed  together 
and  pointing  upwards,  like  the  javelins  of  an  ancient  phalanx, 
thus  probably  preventing  the  ingress  of  any  intruding  animal. 
This  band  of  spines  curves  at  the  upper  end,  conformably 
with  the  shape  of  the  orifice.     The  inner  tunic  of  the  sack 
in  this  upper  part  is  yellowish,  and,  what  is  very  unusual,  is 
thicker  than  the  external  membrane.     A  little  way  down^ 
within  the  orifice,  and  more  especially  in  front  of  an  elegant 
row  of  hairs  on  the  two  sides  of  the  great  labrum,  there  is 
a  band  of  very  fine  but  stifiT  hairs  (Tixj^ths  of  an  inch  in 
length),  pointing  upwards,  and  making  together  with  those 
on  the  labrum  a  hedge,  barring  ingress  into  the  sack. 
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The  external  membrane  over  the  whole  animal,  excepting 
the  horny  disc  which  covers  the  rostral  face  of  the  peduncle, 
is  very  thin  and  transparent ;  it  is  periodically  and  often 
moulted,  as  may  be  inferred  from  the  many  old  lines  of 
junction  round  the  edges  of  the  horny  disc :  it  is  irregularly 
and  pretty  thickly  (but  not  so  thickly  as  in  fig.  7)  studded 
with  star-headed,  minute  points,  from  ?Q^ths  of  an  inch  in 
diameter,  composed  of  hard  chitine,  seated  on  a  short  foot- 
stall,  and  this  on  a  circular,  yellowish,  slightly  thickened 
disc  of  the  general  investing  membrane,  appearing  like  a 
halo  surrounding  each  little  point.  These  points  are  directed 
obliquely  upwards.  There  are  none  on  the  homy  disc, 
though  particularly  numerous  close  to  its  margin.  Their 
state  varies  much :  just  after  a  moult,  when  newly  formed, 
the  spines  are  regularly  star-headed,  with  quite  sharp  rays, 
from  two  to  six  in  number,  with  some  of  them  occasionally 
bifid;  but  these  points  or  rays  soon  become  blunted, 
and  ultimately  half  the  star  is  worn  away,  so  that  the 
appearance  then  presented  is  that  of  a  crescent  with  a 
few  blunt  points  on  its  convex  side.  At  each  exuviation, 
the  thickened  membrane  of  the  orifice  with  its  strong  ex- 
ternal spines  (the  condition  of  which  also  varies  according 
to  the  period  elapsed  since  the  last  moult),  and  of  course 
the  whole  internal  tunic  of  the  sack,  with  its  spines  and  hairs, 
are  all  moulted,  together  with  the  external  membrane  and 
the  little  star-shaped  points.  In  most  specimens  a  barely 
distinguishable  band  or  bar  of  yellowish,  slightly  thickened 
membrane,  runs  from  the  points  {a),  at  the  lower  end  of 
the  orifice,  for  some  way  obliquely  downwards ;  and  at  the 
lower  end  of  this  bar  the  weak  adductor  scutorum  muscle 
(having  transverse  striae)  is  attached.  This  bar  is  often 
strengthened  by  a  prominent  external  fold  of  membrane, 
but  yet  it  is  so  flexible,  and  as  it  is  united  only  to  the 
lower  end  of  the  orifice,  I  can  hardly  believe  that  it  can, 
by  means  of  the  adductor  muscle  attached  to  its  opposite 
extremity,  have  much  power  in  closing  the  orifice.  I 
believe  that  this  muscle  acts  simply  in  narrowing  the 
whole  animal,  so  as  to  favour  its  movement  within  the 
cavity  in  which  it  is  imbedded.  Owing  to  this  position  of 
the  adductor  muscle,  and  its  consequent  little  power  in 
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closing  the  orifice,  we  can  understand  the  necessity  for  the 
defence  afibrded  by  the  bands  of  spines  and  hairs  on  the 
inner  tunic  of  the  sack  and  on  the  labrum,  which  do  not 
occur  in  other  Cirripedes. 

Horny  disc. — The  general  shape  of  the  disc,  its  irregu- 
larity and  position,  have  been  already  described.  It  never 
extends,  as  remarked  by  Mr.  Hancock,  to  the  extreme  lower 
point  of  the  peduncle ;  upwards  it  reaches  to  a  little  below 
the  lower  end  of  the  orifice.  It  consists  of  successive  layers 
of  membrane,  either  moderately  thick  and  opaque,  or  only  a 
little  thicker  than  the  general  membrane  of  the  l3ody,  but 
never  furnished  with  the  little  sharp  points ;  it  increases  in 
size,  in  like  manner  as  the  calcareous  valves  of  other  Cirri- 
pedes, the  undermost  and  last  formed  layer  extending  beyond 
the  others,  with  its  edge  united,  till  the  next  exuviation,  to 
the  general  membrane  of  the  body.  The  disc  is  attached, 
at  its  upper  end,  apparently  in  the  usual  way,  by  cement, 
to  the  roof  of  the  cavity  of  the  shell  in  which  it  is  imbedded ; 
but  the  lower  parts  of  the  disc  are  also  slightly  and  partially 
attached,  chiefly  along  the  lines  of  growth  or  exuviation ; 
and  this^  I  suspect,  is  efiected  by  an  inorganic  calcareous 
deposit ;  anyhow  I  could  not  perceive  here  any  cement  or 
cement-ducts.  Beyond  the  circumference  of  the  disc  the 
whole  animal  lies  free  in  its  cavity.  The  lines  of  growth  in 
the  middle  part  of  the  disc  are  generally  obliterated  by  the 
decay  of  the  older  and  outer  layers.  These  lines,  though  of 
course  ordinarily  conformable  with  the  general  outline  of 
the  disc,  are  not  always  so,  for  the  disc  sometimes  becomes 
during  growth  slightly  changed  in  form,  and  the  animal, 
consequently,  slightly  changed  in  position;  sometimes 
either  one  or  the  other  side  or  the  upper  end  of  the  disc 
is  left  deserted  by  the  new  layers  of  the  growing  disc; 
these  being  formed  on  the  deserted  side  of  less  size  or  ex- 
tension, instead  of  larger  size,  as  they  normally  should  be 
all  round  the  disc. 

The  upper  end  of  the  disc  is  always  produced  into  a 
projection  of  not  regular  shape,  but  generally  hollowed  out 
or  embayed  in  front  (fig.  1),  and  almost  always  hollowed 
out  on  the  two  sides.  This  projection  stands  directly  over 
the  adductor  muscle  {b  in  fig.  5),  and  on  the  exterior  surface 
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is  generally  convex,  being  concave  on  the  under  side  for  the 
attachment  of  several  muscles  presently  to  be  described.  The 
homy  layers  are  in  this  part  usually  thicker  than  elsewhere. 
The  disc  is  thus  upwardly  produced,  owing  apparently  to 
the  fissure  which  leads  into  the  cavity  of  the  shell  of  the 
mollusc  becoming,  during  the  process  of  excavation,  consi- 
derably longer  than  is  necessary, — ^that  is  longer  than  the 
orifice  leading  into  the  sack ;  and  consequently,  for  the  pro- 
tection of  the  imbedded  animal,  the  lower  and  narrow  end 
of  the  fissure  is  closed  on  its  under  side  by  this  upward 
production  of  the  horny  disc,  formed  of  layers  of  membrane 
of  unusual  thickness.  A  deposition,  also,  of  lime,  hereafter 
to  be  mentioned,  gives  further  protection. 

In  the  bays  on  each  side  of  the  upward  production  of 
the  horny  disc,  and  likewise  a  little  lower  down  on  its  edges, 
and  therefore  somewhat  protected  by  lying  within  the  narrow, 
pointed,  lower  end  of  the  fissure  in  the  shell  of  the  mollusc, 
the  short-lived  Males  (PL  22,  fig.  1,  vt)  are  attached  often 
in  groups  of  two,  three,  or  more  together. 

It  may  be  asked  to  what  part,  in  other  Cirripedes,  does 
the  homy  disc  answer  P  Not  considering  the  upward  pro- 
longation, which  has  been  developed  for  a  special  purpose, 
the  disc  is  irregularly  circular, — ^is  added  to  all  round, — 
serves  for  the  attachment  of  the  whole  animal  to  the  sup- 
porting surface, — is  covered  ou  the  under  surface  by  a 
conformable  and  parallel  mass  of  ovarian  caeca,  and  the  latter 
by  the  inner  tunic  of  the  sack ;  therefore  in  every  character, 
and  in  its  relation  to  the  other  parts  of  the  animal,  the 
disc  answers  to  the  end  of  the  peduncle,  or  to  the  basal  cup 
in  Lithotrya,  or  still  more  closely  to  the  basis  in  sessile 
cirripedes,  with  the  important  exception  that  it  lies  in  a 
line  with  the  longitudinal  axis  of  the  whole  animal  instead 
of  at  right  angles  to  this  axis.  We  know  that  all  ordinaiy 
cirripedes  become  first  permanently  attached  in  their  puptd 
state  by  their  antennae,  which  are  seated  on  the  ventral  or 
rostral  surface,  near  to  the  anterior  end  of  the  body ;  and 
that  from  the  young  cirripede,  after  the  act  of  metamor- 
phosis, being  turned  vertically  upwards,  and  from  the  ex- 
treme anterior,  now  lower,  end  of  the  body  not  being 
rapidly  developed,  the  surface  cemented  down,  or  the  ba»s. 
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encroaches  almost  equally  on  the  dorsal,  lateral,  and  ventral 
surfaces.  But  if  we  were  to  suppose  the  extreme  anterior 
point  of  the  body  to  be  rapidly  developed,  the  surface  of 
attachment  or  basis,  without  it  grew  still  more  rapidly, 
could  not  possibly  reach  the  dorsal  surface,  and  would, 
consequently,  be  confined  to  the  ventral  or  rostral  surface. 
I  have  not  seen  the  young  of  the  ordinary  or  female  Alcippe 
soon  after  its  metamorphosis,  but  in  the  male  the  develop- 
ment of  the  extreme  anterior  end  of  the  body  is  extraordi- 
narily  rapid,  and  from  analogy  we  may  fairly  conclude  that 
this  is  likewise  the  case  with  the  female.  Hence  I  believe 
that  the  horny  disc  answers  to  the  cemented  down,  lower  end 
of  the  peduncle,  in  other  members  of  the  Lepadidse,  and  to 
the  basis  in  the  Balanidae,  and  that  it  is  confined  to  the  ven« 
tral  or  rostral  surface,  owing  to  the  anterior  or  lower  end  of 
the  body  having  been  rapidly  developed.  To  make  all  the 
parts,  internal  and  external,  of  Alcippe,  correspond  with 
those  of  other  cirripedes,  the  main  circular  part  of  the  horny 
disc  must  be  turned  up  at  nearly  right  angles  to  its  present 
position  (the  dorsal  or  carinal  integuments,  to  the  right- 
hand  in  fig.  5,  being  shortened),  and  then  we  should  have 
a  peduncle,  certainly  very  short  and  broad,  but  holding  its 
proper  relative  position.* 

Sack  and  its  Mmdes. — I  have  already  described  the 
curious  phalanx  of  spines,  the  long  fine  hairs,  and  thickened 
condition  of  the  inner  tunic  of  the  sack  along  the  sides  of 
the  orifice*  This  inner  tunic  is  a  reflexion  from  that  en- 
veloping the  body  of  the  animal,  in  the  usual  manner,  as 
may  be  seen  in  the  section  (PI.  22,  fig.  5).  Between  the  ex- 
ternal membrane  and  the  inner  tunic  of  the  sack  {e),  there 

*  In  the  genus  Lithotrya,  as  long  as  the  animal  continues  to  bore  into  the 
rock,  the  calcareous  discs  by  which  it  is  attached  in  its  cavity,  stand,  as  in 
Alcippe  (Pi.  8,  fig.  2,  2 a,  Darwin's  ' Monograph  on  the  Lepadidie'),  parallel  to 
tlie  longitudinal  axis,  but  as  soon  as  the  animal  ceases  to  bore,  and  the  discs 
become  converted  into  a  cup,  they  occupy  a  normal  position  at  right  angles  to 
the  peduncle.  According  to  Eeinhardt,  these  discs,  in  Lithotrya,  are  situated 
on  tne  carinal  or  dorsal  surface  of  the  peduncle,  at  which  statement  I  now  feel 
considerable  surprise,  as  uudoubtedly  the  pupa  must  first  nermanently  attach 
itself  by  its  prehensile  antennie  on  its  ventral  or  rostral  surface.  In  Anelasma 
I  failed  to  discover  anj  cement  or  cement-ducts ;  but  I  am  now  strongly 
inclined  to  believe,  considering  that  the  eiLtreme  lower  or  anterior  end  goes  on 
growing,  that  the  surface  of  attachment  will  be  found  to  occur,  as  in  Alcippe, 
on  the  rostral  surface,  a  little  way  below  the  orifice. 
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is  of  course  the  usual  double  fold  of  corium,  these  two 
folds  being  united  by  minute,  transverse,  ligamentous 
fibres,  branched  at  the  two  ends,  as  in  other  Lepadidas. 
Imbedded  in  the  corium  there  are  numerous,  longitudinal, 
striae-less  muscles,  which  do  not  run  quite  up  to  the  orifice, 
but  to  an  oblique  line  beneath  it.  Externally  to  these 
muscles  there  are,  as  in  the  other  Lepadidse,  fine  trans- 
verse muscles,  confined  to  the  middle  part  of  the  anima],  and 
running  from  the  carinal  margin  more  than  half  way  round 
both  sides.  Attached  to  the  upper  notched  or  folded  end  of 
the  orifice  (y,  fig.  5,  above  the  upper  ends  of  the  longitudinal 
muscles),  there  is  a  fan  of  rather  strong,  strise-less  muscles, 
expanding  downwards,  with  their  lower  extremities  attached 
to  the  outer  membrane  of  the  capitulum;  these  muscles 
apparently  serve  to  open  the  orifice :  there  is  a  somewhat 
analogous  muscle  in  Lithotrya,  but  in  no  other  member  of 
the  Family :  in  Cryptophialus,  however,  there  is  a  closely 
similar  muscle.  Owing  to  the  action  of  these  several 
muscles,  the  tissues  forming  the  capitulum  and  peduncle 
are,  according  to  Mr.  Hancock,  highly  contractile. 

I  have  stated  that  the  under  surface  of  the  upper  pro- 
duced end  of  the  horny  disc  is  concave,  and  serves  for  the 
attachment  of  several  muscles.  Of  these  some  run  to  the 
basal  margin  of  the  great  labrum,  and  no  doubt,  as  usual, 
move  the  whole  mouth ;  others,  as  usual,  run  to  the  skin 
between  the  labrum  and  the  lower  end  of  the  orifice, — 
i.  e.  in  fig.  5,  between  the  lower  end  of  the  row  of  fine 
hairs  (see  fig.  11),  which  shows  where  the  basal  mai^ 
of  the  labrum  is  situated,  and  the  lower  side  of  the  point 
(a),  where  the  orifice  terminates:  others  run  obliquely 
on  both  sides  towards  the  point  of  attachment  of  the  smvSl 
adductor  scutorum  muscle  {b,  fig.  5) :  others,  of  considerable 
strength,  and  these  are  more  peculiar,  run  and  are  attached 
to  the  lower  end  of  the  orifice  (a),  and  serve  apparently 
to  draw  up  the  orifice  from  within  the  fissure-like  cavity, 
in  which  it  lies  lodged :  others,  again,  extend  transversely 
on  both  sides,  close  beneath  the  inner  tunic  of  the  sack, 
a  little  beyond  the  line  whence  the  ovigerous  fraena  or 
branchiae  arise.  These  transverse  muscles  lie  within  the 
longitudinal  muscles,  and  therefore  are  quite  different  from 
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the  exterior  transverse  muscles,  which  are  situated  more 
towards  the  carinal  portion  of  the  peduncle  and  capitulum, 
and  which  are  common  to  most  Lepadidse.  The  internal 
transverse  muscles,  and  those  running  to  the  lower  end  of 
the  orifice,  are  peculiar,  but  we  shall  hereafter  meet  with 
them  even  more  developed  in  Cryptophialus. 

Along  the  medial  carinal  line  there  is,  between  the  two 
layers  of  corium,  the  usual  circulatory  channel.  On  each 
side  of  this  line,  on  the  inside  of  the  sack,  there  are  gene- 
rally some  slight  irregular  swellings,  and  sometimes  a  large 
extent  of  the  inner  surface  is  irregularly  carunculated  with 
little  knobs.  The  sack  {e  in  fig.  5)  extends  down  almost  to 
the  basal  point  of  the  peduncle  {d),  more  specially  when 
the  ovarian  caeca  are  not  gorged  with  ova. 

JBrancAta,  or  ovifferous  Frana, — Within  the  sack,  on 
each  side  of  the  body,  rising  not  far  from  the  ends  of  the 
adductor  muscle  (b),  there  is  a  large  fillet  or  fold ;  the  two 
occupy  so  exactly  the  position  of  the  ovigerous  frsena  that 
I  cannot  doubt  such  is  their  nature,  though,  as  happens  in 
the  case  of  some  species  of  PoUicipes,  they  are  destitute  of 
their  proper  glands,  and  so  do  not  serve  for  the  attachment 
of  the  ovigerous  lamellae ;  this  attachment  probably  is  not 
required,  owing  to  the  protected  situation  which  the  lamellae 
hold  in  the  sack,  under  the  animal's  body,  and  over  the 
ovarian  caeca.  From  the  unusually  large  size  of  these  so- 
caUed  fraena,  I  cannot  doubt  that  they  serve  as  branchiae, 
equally  well  with  the  plicated  folds  of  membrane,  believed 
to  be  homologous  with  the  fraena,  in  the  Balanidae,  which 
have  by  every  one  been  considered  as  branchiae.  The  fraena 
are  broad  and  truncated  at  their  upper  ends ;  their  margins 
are  sinuous,  and  their  outer  surfaces  papillose;  they  run 
longitudinally  down  the  sack,  narrowing  as  they  extend, 
almost  to  the  basal  point  of  the  peduncle,  and  hence  are  of 
considerable  length ;  they  are  hidden  in  the  section  (fig.  5) 
by  the  medial,  somewhat  protuberant  mass  (c)  of  ovarian 
caeca,  and  partly  by  the  (t)  prosoma. 

£ody. — ^The  body  is  constructed  on  the  usual  type,  and 
indeed  does  not  differ  greatly  from  that  of  Ibla.  The 
labrum  is  very  large,  its  lower  or  basal  margin  is  separated 
by  an  unusual  space  (capable  of  being  contracted  or  folded) 
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from  the  lower  end  of  the  orifice  of  the  sack ;  hence  the 
labrum  and  whole  mouth  is  placed  quite  remarkably  near 
the  upper  (or  carinal)  end  of  the  orifice.  This  upper  end  of 
the  orifice,  I  may  remind  the  reader,  is  homologically  the 
posterior  end  of  the  general  covering  or  carapace,  and  all  that 
portion  of  the  whole  animal  (as  the  sectional  figure,  5,  stands) 
below  the  lower  margin  of  the  labrum,  on  the  rostral  or 
ventral  surface,  is  formed  by  the  three  anterior  segments  of 
the  head.  The  main  part  of  the  body,  carrying  the  mouth, 
is  formed  by  the  great  development  of  that  segment  of  the 
thorax  which  bears  the  first  pair  of  cirri  (A),  here  closely  ad- 
pressed,  as  usual,  to  the  sides  of  the  mouth.  The  lower 
portion  of  this  segment  forms  the  prosoma  (i),  and  has  the 
characteristic  outUne,  but  is  not  much  developed.  On  each 
side  of  the  prosoma  an  oval  space  of  membrane  is  yellowish 
and  is  thickened,  and  so  gives  support  to  this  part  of  the 
body.  The  five  succeeding  thoracic  segments,  which  ought  to 
carry  the  five  succeeding  and  posterior  pairs  of  cirri,  are 
together  of  very  small  size  (as  in  Ibla),  in  comparison  with 
either  the  prosoma,  or  the  whole  anterior  part  of  theanimal. 
The  segment  {k)  which  should  have  borne  the  second  pair  of 
cirri,  is  considerably  longer  than  the  foUowing  segments,  and 
is  at  the  same  time  less  distinct, owing  to  an  oval  convex  shield 
of  thickened  membrane  on  the  sides,  not  extending  the  whole 
length  of  the  segment,  thus  causing  two  transverse  creases, 
which,  when  the  thorax  is  contracted,  appear  like  two  ad- 
ditional segments.  Had  this  segment  borne  cirri,  they 
would  have  stood,  as  in  Ibla,  at  a  considerable  distance 
from  the  first  pair.  The  segments  (/,  m)  which  should  have 
borne  the  third  and  fourth  pairs  of  cirri  are  like  each  other, 
except  that  the  former  is  rather  the  longest.  The  mem- 
brane covering  all  the  thorax  is  surprisingly  thin ;  and  at 
the  articulations,  which  are  straight  and  transverse,  is 
deeply  folded,  so  that  the  thorax  must  be  highly  extensible, 
to  a  degree  which  I  have  not  seen  equalled  in  any  Cirripede 
except  in  the  males  of  Scalpellum  vufyare  and  omatum. 
The  thorax  is  represented  as  somewhat  extended  in  fig.  5. 
This  part  of  the  thorax  is  amply  furnished  with  striated 
and  striae-less  muscles  for  its  retraction  and  protrusion,  and 
for  lateral  movements.     The  segment  [m)  which  should 
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have  borne  the  fourth  pair  of  cirri,  at  first  sight  falsely 
appears  like  the  terminal  segment  of  the  thorax:  in  one 
monstrous  specimen  it  bore  a  single  cirrus,  showing   (if 
there  had  been  any  doubt)  that  it  was  a  true  segment. 
The  three  terminal  pairs  of  articulated  appendages,  form 
together  a  brush ;  they  consist  of  the  fifth  and  sixth  pairs 
of  cirri  and  of  the  caudal   appendages:   my  reasons   for 
considering  the  last-named  organs  as  of  caudal  origin  will 
be  given  hereafter.     A  moderately  careful  inspection,  espe- 
cially of  the  ventral  surface,  will  show  that  the  fifth  pair  of 
cirri  are  borne  on  a  small  segment  {n,  fig.  5,  but  plainer 
in  fig.  13),  which  is  quite  distinct  from,  but  partially  con- 
cealed by,  that  which  ought  to  bear  (and  did  bear  in 
the  monstrous  case)  the  fourth  pair  of  cirri:   this  seg- 
ment is  oblique,  and  cannot  be  traced  distinctly  all  round 
the  dorsal  surface.    The  segment  (o,  fig.  18)  bearing  the 
sixth  pair  is  much  less  distinct,  and  can  only  be  seen 
by  a  longitudinal  section,  or  when  the  cirri  are  a  little 
separated,  but  it  certainly  exists,*  as  is  likewise  shown  by 
the  presence  of  small  apodemes  dipping  in  amongst  the 
muscles,  between  this  and  the  last  segment.     The  posterior 
or  caudal  appendages  are  closely  approximated;  they  are 
not  separated  by  any  fold  from  the  sixth  thoracic  segment ; 
but  appear  as  if  they  were  articulated  on  the  dorsal  surface 
of  the  sixth  pair  of  cirri,  in  exactly  the  manner  usual  in 
the  other  Lepadidse.     The  segments  bearing  the  fifth  and 
sixth  pairs  of  cirri  are  highly  oblique  to  the  preceding 
segments,  and  consequently  the  cirri,  which  they  support, 
instead  of  projecting  inwards,  lie  like  a  brush  in  a  line 
with  the  longitudinal  axis  of  the  main  part  of  the  thorax. 
The  membrane  forming  the  two  small  oblique  terminal  seg- 
ments of  the  thorax  is  strengthened  by  irregularly  shaped 
plates  of  thicker  and  yellowish  membrane. 

Mouth. — ^The  mouth  is  constructed  on  the  strictly  normal 
type  of  the  Family,  but  is  peculiar  in  every  part ;  it  is 
remarkable  from  being  situated  so  near  the  upper  (or  pos- 
terior) end  of  the  capitulum,  this  being  caused  by  the  great 

*  In  the  middle,  the  fold  is  slightly  prominent  and  pointed,  and  being  most 
finely  viUose,  I  for  some  time  looked  at  this  projection  as  a  rudiment  of  the 
probosoiformed  penis. 
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length  of  the  labrum,  and  of  the  space  of  body  between  the 
latter  and  the  lower  end  of  the  orifice.  The  labrum  is  a 
very  singular  part  of  the  mouth  from  its  vast  size  and  out- 
line :  in  fig.  8,  we  have  a  front  view  of  the  mouth,  of  which 
the  whole  upper  pointed  part  consists  of  the  labrum,  and 
hh  is  the  first  pair  of  cirri;  in  fig.  11,  we  have  a  lateral 
view  of  the  labrum,  with  the  surrounding  thin  membrane 
of  the  body,  a — a,  still  adhering  to  its  edges ;  h  is  the  first 
cirrus  on  the  near  side ;  m  the  mandible,  a  little  distorted 
in  order  to  show  its  tooth,  marking  the  position  of  the 
transverse  crest  of  the  labrum  and  of  the  orifice  of  the  oeso- 
phagus ',  bb'\%  the  medial  longitudinal  ridge  of  the  labrum. 
In  the  Balaninse  the  labrum  forms  a  mere  rim  to  the  back 
of  the  mouth,  consisting  of  an  inner  fold  running  down 
the  oesophagus,  and  of  an  outer  fold,  both  close  together : 
in  the  Lepadidae  the  folds  are  separated,  the  outer  one  being 
swollen  or  bullate ;  and  here  this  structure  is  carried  to  even 
a  greater  extreme  than  in  Ibla  and  its  allies.  The  distance 
between  the  transverse  crest  over  the  cesophagus  and  the 
blunt  projecting  point  on  the  summit  of  the  medial  ridge,  b  b^ 
equals  twice  the  longitudinal  diameter  of  the  rest  of  the  mouth. 
The  lower  margin  on  each  side  of  the  labrum  is  produced 
into  two  projections  (fig.  11),  the  longer  one  curling  round 
to  a  point  beneath  the  jaws,  with  its  extremity  imbedded  as 
an  apodeme.  Another  very  peculiar  character  in  the 
labrum,  prominently  noticed  by  Mr.  Hancock,  is  caused  by 
a  longitudinal  row,  on  each  side,  of  closely  approximate,  long, 
very  finely  pointed  hairs,  which,  as  already  stated,  are  fronted 
on  the  opposed  internal  surface  of  the  sack  by  an  irregular 
band  of  still  finer  hairs.  The  surface  of  the  labrum  is  par- 
tially covered  by  minute  toothed  scales,  and  these,  seen  on 
the  longitudinal  medial  ridge,  b  b,  give  it  a  finely  denticulated 
structure.  At  each  end  of  the  transverse  crest  which  over- 
hangs the  oesophagus,  there  is  a  knob,  such  as  occurs  on 
the  labrum  of  every  Cirripede.  United  to  these  two  knobs, 
which  are  formed  of  thick  and  yellowish  membrane,  and 
springing  from  the.  adjoining  sides  of  the  mandibles,  there 
are  two  swellings  formed  of  thin  membrane  (fig.  8),  which 
occupy  the  exact  position  of  the  palpi,  and  may  be  con- 
sidered as  these  organs  in  a  rudimentary  condition  and 
destitute  of  bristles. 
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The  mandibles  are  simpler  than  in  any  other  Cirripede ; 
they  are  minute ;  they  consist  of  an  oblong  plate,  with  only 
one  very  strong  tooth  at  the  upper  end :  the  face  towards 
the  labrum  is  swollen :  beneath  the  upper  free  part  there 
is  a  small,  sub-triangular  piece  of  thickened  membrane,  let 
in  and  forming  part  of  the  general  outer  surface  of  the 
mouth,  and  representing  the  large  square  plate  found  in 
other  Cirripedes.  The  maadlla  (fig.  15)  are  smaller  but 
broader  than  the  mandibles;  they  have  an  upper  tooth 
and  a  smaller  lower  one,  lying  not  quite  in  the  same  plane 
with  the  upper  one,  but  nearer  the  mandibles.  The 
apodeme  (fig.  8,  15)  is  of  remarkable  length,  extending 
beneath  the  basal  fold  of  the  mouth:  it  does  not  arise 
from  the  ridge  or  outer  edge  of  the  maxilla,  but  a  little 
on  one  side,  from  the  face  directed  towards  the  mandible. 
Between  maxillse  and  mandibles  there  is  a  very  singular 
prominent  fold  of  membrane  (fig.  8,  15),  which  resembles, 
but  probably  falsely,  the  supposed  nidimentary  palpus 
attached  to  the  mandible.  Altogether  the  maxillsB  differ 
considerably  from  the  same  part  in  other  Cirripedes.  In 
structure  they  seem  adapted  to  assume  the  function  of  man- 
dibles ;  but  they  do  not  stand  directly  over  the  oesophagus. 
The  outer  maanlla  (fig.  8)  appear  like  a  minute,  deeply 
notched  lower  lip:  each  consists  of  a  simple,  oblong, 
rounded  plate,  with  a  few  small  bristles  at  its  upper  end. 
The  basal  fold  of  the  mouth  in  front,  beneath  the  outer 
maxillae  is  distinct,  and  runs  in  a  line  with  the  basal  arti- 
culation of  the  first  pair  of  cirri.  In  the  rudimentary  palpi, 
minute  and  little  developed  outer  maxillse ;  and  in  the  inner 
maxillae,  taking  the  function  of  the  mandibles,  the  mouth 
of  Alcippe  presents  some  resemblance  with  that  of  Ane- 
lasma. 

Cirri. — ^These  consist  of  the  first,  fifth,  and  sixth  pairs : 
the  other  pairs  are  absent,  except  in  one  monstrous  spe- 
cimen^  in  which  there  was  a  fourth  cirrus  quite  like  the 
fifth.  First  pair,  fig.  14,  these  are  seated  on  each  side  of  the 
mouth  in  the  usual  position.  They  are  formed  of  very  thin 
and  flexible  membrane.  The  pedicel,  as  usual,  consists  of 
two  segments,  the  upper  one  is  short  and  not  very  distinct ; 
but  when  viewed  on  the  inner  side  can  be  seen  to  have 
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the  ordinary  structure:  both  segments  are  destitute  of 
bristles.  There  are  two  short  rami,  being  about  one 
third  of  the  length  of  the  pedicel :  they  are  directed  either 
in  the  line  of  the  pedicel,  or  more  commonly  posteriorly, 
that  is  towards  the  other  cirri,  and  therefore  in  an  unusual 
direction.  The  anterior  ramus  is  generally  rather  longer 
and  thinner  (as  is  commonly  the  case  with  other  Cirripedes) 
than  the  posterior  ramus ;  but  there  is  some  variation  in 
this  respect.  On  neither  ramus  is  there  any  trace  of  the 
ordinary  articulations :  both  are  thickly  clothed  with  fine 
bristles,  which  are  singular  from  being  thickened  in  their 
lower  parts,  and  plumose,  like  a  feather.  These  cirri  have 
some  resemblance,  as  remarked  by  Mr.  Hancock,  to  a  pair 
of  pincers;  but  they  cannot  act  as  such;  they  serve,  I 
believe,  as  brushes.  Delicate  muscles,  transversely  striated, 
enter  and  are  attached  within  both  rami  and  within  both 
segments  of  the  pedicel,  on  the  usual  type,  showing  that 
these  organs  (if  there  had  been  any  doubt)  are  truly  cirri. 

T)^e  fifth  and  siwtA  pairs  of  cirri  (fig.  13,  n\  o')  are  almost 
exactly  aUke :  they  are  of  very  small  size :  each  cirrus  con- 
sists of  four  segments :  the  lower  or  basal  segment  is  broad, 
with  a  few  minute  bristles  scattered  on  its  inner  surface  : 
the  second  segment  is  also  broad,  but  shorter,  with  a  few, 
generally  hooked  bristles,  in  two  short  irregular  rows,  in 
the  upper  part :  these  two  segments  answer  to  the  two 
segments  of  the  pedicel  of  ordinary  cirri.  The  third  seg- 
ment is  thinner  and  longer  than  the  second ;  it  bears  two 
or  three  longitudinal  rows  of  bristles,  most  of  which  are 
neatly  hooked  at  the  point ;  its  upper  end  is  surrounded 
with  a  circle  of  bristles.  The  fourth  and  terminal  seg- 
ment is  short,  thin,  and  simple,  with  only  a  few  bristles  at 
the  apex.  These  two  upper  segments  are  bent  a  little  in- 
wards; they  answer  to  one  of  the  two  normal  rami  of 
ordinary  cirri.  The  third  segment  does  not  stand  exactly 
on  the  middle  of  the  summit  of  the  second  segment, — ^the 
posterior  comer  of  the  latter  being  occupied  by  a  very 
curious,  convex,  oblong,  rather  hard  (especially  in  the  lower 
part),  protuberant  cushion  (as  called  by  Mr.  Hancock)  or 
button  (fig.  9,  </),  transversely  wrinkled  by  fine,  distinctly 
orenated  ridges.     This  button  presents  a  considerably  dif- 
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ferent  appearance  according  to  the  point  of  view,  fig.  9, 10 : 
on  one  of  its  sides  it  projects  beyond  the  outline  of  the 
second  segment,  whence  it  arises ;  on  the  other  side  it  is 
prolonged,  as  a  smooth  ridge,  on  the  top  of  the  second 
segment,  embracing  to  a  certain  extent  the  base  of  the 
third  segment.  On  the  face  opposite  to  that  which  has 
been  drawn  (fig.  9)  as  most  characteristic,  it  is  seen  to  be 
somewhat  constricted  round  its  base ;  this  constriction,  re- 
presenting, I  believe,  an  articulation.  When  viewed  directly 
in  front  (fig.  10)  its  outline  is  oval,  passing  into  shield- 
shaped.  Its  longitudinal  axis  is  i^ths  of  an  inch  in  length ; 
but  it  varies  a  little  in  shape  and  size.  I  shall  presently 
assign  my  reasons  for  believing  that  these  buttons  are  the 
posterior  or  inner  rami  of  the  fifth  and  sixth  pairs  of  cirri 
in  a  rudimentary  and  much  modified  condition. 

Caudal  AppendageB. — ^These  (fig.  13,/?)  are  placed  close  to- 
gether, being  articulated  between  the  bases  of  the  sixth  pair 
of  drri,  the  lines  of  junction  being  internally  marked  by 
minute  apodemes.  They  consist  of  four  segments,  re* 
sembUng  in  every  respect  those  forming  the  cirri,  with  the 
important  exception  that  there  is  not  a  vestige  of  the 
button  on  the  summit  of  the  second  segment ;  the  segments 
are  not  so  thick  as  those  of  the  cirri,  and  the  terminal  seg- 
ment is  smaller. 

Mtisdes  and  Functions  of  the  Cirri. — ^For  their  size,  the 
cirri  and  caudal  appendages  have  voluntary*  muscles  of 
remarkable  strength,  attached  within  their  basal  segments, 
and  springing  from  the  dorsal  and  ventral  surfaces  of  the 
so-called  third  and  fourth  (/,  m)  thoracic  segments.  Other 
muscles,  rising  from  within  the  basal  segment  of  each  limb, 
run  to  the  second  segment,  and  from  that  to  the  third  seg- 
ment. I  could  not  distinctly  make  out  whether  any  entered 
the  terminal  segment.  I  have  seen  no  other  instance  of 
muscles  entering  the  caudal  appendages,  but  as  in  the  pupa 
they  are  so  furnished,  we  here  have  only  an  embryonic  cha- 
racter preserved.  I  may  remark  that  the  fifth  and  sixth 
cirri,  consisting  of  two  large  basal  and  two  thinner  terminal 
segments,  is  likewise  an  embryonic  character.  From  the 
position  of  the  cirri,  the  four  hard  protuberant  buttons  or 
cushions,  tend  to  oppose  each  other  at  a  common  point ; 
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and  the  caudal  appendages  fill  up  a  gap  behind,  between 
the  cirri  of  the  sixth  pair.  I  at  first  thought,  with  Mr. 
Hancock,  that  these  buttons  served  to  catch  the  prey ;  but, 
reflecting  on  their  convexity  and  hardness,  they  appear  veiy 
badly  adapted  for  this  purpose ;  it  would,  in  fact,  be  a  mar- 
vellous feat  to  secure,  in  the  dark,  any  moving  object  between 
four  balls.  On  the  other  hand,  this  very  convexity,  the 
hardness,  and  especially  the  crenated  ridges,  and  the  power- 
ful muscles  (which  from  the  first  surprised  me),  are  all  well 
explained,  if  we  suppose  the  prey,  being  secured  by  the 
terminal  segments,  to  be  triturated  between  these  four  balls : 
any  part  which  escaped  upwards  would,  moreover,  be  re- 
tained in  a  sort  of  cage,  formed  by  the  inwardly  inflected 
terminal  segments  with  their  hooked  spines.  This  view 
of  the  very  curious  and  unparalleled  use  made  of  a  modified 
portion,  not  of  the  haunch,  but  of  an  upper  part  of  the  two 
posterior  pairs  of  thoracic  limbs,  is  in  some  degree  con- 
firmed by  finding  that  Cryptophialus,  which  has  apparently 
analogous  habits,  requires  its  food  to  be  triturated,  though 
in  this  case  it  is  effected  by  very  different  means,  namely, 
by  four  beautifully  toothed  discs,  with  brushes  of  hairs, 
developed  within  the  lower  end  of  the  oesophagus. 

The  prey,  when  caught,  would  probably  at  once  be  carried 
by  the  movement  of  the  articulated  thorax  to  the  mouth 
(itself  moveable),  and  being  there  secured  by  the  mouth  in 
front,  the  caudal  appendages  behind,  the  tips  of  the  cirri 
above,  and  the  broad  pedicels  of  the  first  pair  on  the  two 
sides,  it  would  be  triturated  by  the  four  crenated  buttons, 
and  would  then  be  forced  down  the  cesophagus  by  the 
action  of  the  simple  jaws.  I  looked  in  vain  in  several 
specimens  for  any  object  within  the  stomach.  I  believe, 
that  when  the  specimens  are  first  taken,  all  half  digested 
food  is  ejected  by  the  mouth.  Whether  we  may  thus 
account  for  the  extremely  foul  condition  of  the  rami  of 
the  first  cirri  in  all  the  many  specimens  examined  by  me, 
I  know  not ;  but  that  these  rami,  which  are  thickly  clothed 
with  fine  plumose  hairs,  and  are  furnished  with  delicate 
muscles,  act  as  brushes,  so  as  to  clean  the  orifice  of  the 
sack,  I  can  hardly  doubt. 

Homologies. — I  have  as  yet,  to  a  certain  extent,  assumed 
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that  I  have  correctly  named  the  different  parts ;  and  a  few 
remarks  on  this  head  may  be  desirable,  considering  the 
absence  of  certain  cirri,  the  singular  condition  of  the  others, 
the  close  general  resemblance  of  the  cirri  and  caudal  ap- 
pendages, and  the  fact  of  the  latter  being  furnished  with 
muscles.  The  only  cause  for  any  doubt  regarding  the  thoracic 
segments  is  the  shield  of  thick  membrane  on  that  segment 
{ky  fig.  5),  which  ought  to  have  borne  the  second  pair  of 
cirri,  causing  two  transverse  wrinkles  (not  distinguishable, 
however,  on  the  ventral  surface),  and  sometimes  making 
the  segment  appear  as  if  it  consisted  of  three  segments: 
if  it  did  consist  of  three,  as  there  can  be  no  doubt  about 
the  nature  of  the  first  pair  of  cirri,  (not  in  a  more  rudi- 
mentary condition  than  in  Anelasma)  or  about  the  seg- 
ment whence  this  first  pair  arises,  the  two  terminal  oblique 
segments,  with  their  appendages,  would  be  abdominal  in- 
stead of  thoracic :  but  this  is  improbable,  inasmuch  as  the 
abdomen  is  unusually  little  developed  in  the  pupa  (as 
presently  to  be  shown),  and  more  especially  from  the  cir- 
cumstance of  a  monstrous  cirrus,  identical  in  structure  with 
the  two  succeeding  pairs,  having  been  borne  on  a  segment 
{m)^  which,  in  any  case  must  be  considered  as  thoracic,  for 
it  is  well  known  how  very  rarely  thoracic  and  abdominal 
limbs  resemble  each  other.  I  cannot  myself  feel  hardly  any 
doubt  on  the  nature  of  these  three  pairs  of  appendages ; 
for,  in  the  first  place,  the  posterior  appendages  are  articu- 
lated on  and  between  the  bases  of  the  adjoining  pair,  ew- 
acUy  as  the  undoubted  caudal  appendages  are  articulated 
in  all  other  members  of  the  family  on  the  sixth  pair  of  cirri 
or  terminal  thoracic  appendages.  Secondly,  we  see  in  the 
male  of  the  allied  genus  Ibla,  the  very  same  appendages 
preserved  as  in  Alcippe,  namely,  the  caudal,  and  the  fifth 
and  sixth  pairs  of  cirri,  which  latter,  moreover,  are  generally 
uniramous.  Thirdly  and  lastly,  in  the  likewise  allied  Alepas 
cornuta,  we  have  the  posterior  rami  of  these  same  fifth  and 
sixth  pairs  of  cirri  in  a  rudimentary  condition,  and  re- 
sembling in  every  respect  the  caudal  appendages.  Assuming, 
then,  that  the  several  appendages  in  Alcippe  have  been 
rightly  denominated,  we  have  to  consider  the  nature  of 
their  segments :  in  all  cirripedes,  the  pedicels  of  the  cirri 
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consist  of  two  segments,  of  which  the  lower  one  (as  here) 
is  longer  than  the  upper  one,  and  both  (as  here)  con- 
siderably thicker  than  the  segments  of  the  rami:  in  all 
cirripedial  pupae,  likewise,  the  thick  pedicels  of  the  limbs 
consist  of  two  segments,  and  each  ramus,  also  (as  here),  of 
two  segments :  now,  with  these  coincidences,  and  bearing 
in  mind  that  in  Alcippe  the  two  upper  segments  do  not 
arise  from  the  exact  middle  of  the  summit  of  the  second 
segment,  but  from  rather  its  anterior  side,— bearing,  also, 
in  mind  the  case  just  cited  of  Alepas  comuta  with  the  pos- 
terior rami  of  these  very  same  cirri  rudimentary,— we  may, 
I  think,  safely  conclude  that  here  in  Alcippe  the  two  lower 
segments  form  the  pedicel ;  the  two  upper  segments,  the 
anterior  ramus;  and  that  the  button-like  protuberance  is 
the  posterior  ramus  in  a  modified  condition.  As  the  caudal 
appendages  in  none  of  the  Lepadidae,  either  in  the  mature 
state  or  in  the  pupa,  have  two  rami,  we  can  satisfactorily 
understand  the  absence  of  any  trace  of  the  button- like  pro- 
tuberance on  the  top  of  the  second  segment.* 

Alimentary  CanaL — ^The  oesophagus  runs  down  firom  the 
mouth,  beneath  and  nearly  parallel  to  the  straight  row  of 
hairs  on  the  two  sides  of  the  labrum :  it  is  surrounded  by 
the  usual  muscles :  at  the  lower  end  it  bends  down,  and 
expanding  a  little,  like  a  bell,  enters  the  stomach.  The 
stomach  is  of  considerable  size  and  fills  the  main  part  of  the 
body,  bulging  out  under  the  mouth,  and  prolonged  as  far  as 
about  the  middle  of  that  segment  (/),  which  ought  to  have 
borne  the  third  pair  of  cirri ;  here  the  stomach  terminates 
in  a  blunt  rounded  point.  The  tissue  surrounding  the 
stomach,  and  keeping  it  in  its  proper  place,  can  be  traced 
to  the  posterior  end  of  the  thorax,  but  there  is  no  rectum  or 
en  us.  I  am  prepared  to  assert  positively  that  this  is  the 
case,t  for  I  made  repeated  longitudinal  sections  of  the  whole 

*  I  almost  wish  I  could  persaade  myself  that  I  had  taken  an  erroneous  view 
of  the  thoracic  ses^ments,  and  therefore  that  the  three  pairs  of  terminal  appen- 
dages were  all  abdominal,  for  then  Alcippe  would  oome  into  much  closer 
relationship  with  Cryptophialus ;  though  even  in  that  case  it  would  forma 
distinct  family  from  it :  but  I  canuot  alter  my  opinion. 

f  I  may  venture  to  remark  that  I  succeeded  in  every  attempt,  which  I  made, 
in  seeing  plainly  the  cesophagus,  and  the  acoustic  and  olfactory  orifices  and  8acks» 
which,  according  to  all  analogy,  would  be  of  much  smaller  size,  and  far  more 
difficult  to  discover,  than  the  rectum  and  anos.    I  may  mention  that,  aocording 
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thorax  in  two  planes,  and  I  subsequently  cleaned  the  outer 
tissues  with  boiling  potash,  and  then,  when  as  transparent 
as  a  sheet  of  glass,  I  examined  eveiy  part,  and  certainly 
there  is  no  rectum  (which  in  every  case  is  formed  of  chitine, 
and  so  is  not  acted  on  by  potash)  nor  an  anal  orifice.  Singular 
as  this  fact  is,  it  is  not  so  improbable  as  it  at  first  appears ; 
inasmuch  as  I  have  shown,  in  my  former  volume,  that  the 
Lepadidse  can  reject  half  digested  food  by  their  mouth,  and 
secondly,  that  the  final  stage  of  digestion  appears  to  take 
place  in  the  upper  part  of  the  stomach.  In  the  male  of  this 
very  species,  as  we  shall  immediately  see,  there  certainly 
is  no  mouth  or  stomach,  and  apparently  no  rectum  or  anus ; 
so  is  it  likewise  with  the  males  of  Scalpellum  migare  and 
omatum :  in  Proteolepas,  there  is  a  mouth  and  an  oesophagus, 
but  no  stomach,  rectum,  or  anus.  There  are,  I  believe, 
no  other  known  instances,  in  the  whole  great  class  of  Crus- 
tacea, of  the  absence  of  an  anus. 

The  stomach,  in  Alcippe,  is  much  corrugated,  so  as  to 
be  deeply  pitted;  but  there  are  no  regular  caeca.  The 
enveloping  hepatic  layer  is  thick,  brownish,  pulpy,  and 
formed  of  pellets  of  cellular  matter,  not  distinctly  arranged 
in  lines  as  is  general ;  there  is  the  usual  delicate  muscular 
layer.  The  stomach  was  in  every  case  empty,  and  I  did 
not  notice  the  separated  epithelial  coat,  so  generally  found 
in  other  cirripedes. 

Organs  of  Sense, — I  failed  in  discovering  the  eye,  which 
I  have  no  doubt  exits,  as  it  is  conspicuous  in  the  pupa  and 
in  the  male.  The  olfactory  pouches  are  seated  rather  laterally 
under  the  maxillae,  as  in  Ibla.  As  in  this  same  genus,  the 
acoustic  sack  is  seated  remarkably  low  down  (fig.  6),  at 
a  very  considerable  distance  beneath  the  basal  articula- 
tion of  the  first  cirrus :  the  orifice  is  seated  on  a  slight 
prominence :  the  acoustic  vesicle,  I  believe,  is  sub-cylindrical, 
with  irregular  projections.  I  did  not  make  out  anything 
distinctly  on  the  nervous  system. 

Female  Generative  System. — ^The  animal  we  have  thus 
far  described  is  exclusively  female:   when  a  longitudinal 

to  Mr.  Newport  (*  Annals  of  Nat.  Hist./  1849,  p.  277),  tbe  larvae  of  certain 
parasitic  Hjmenoptera  have  a  stomach  without  any  anus.  No  crustacean, 
according  to  Milne  Edwards,  is  destitute  of  this  orifice. 
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section  of  the  thorax  is  made,  and  the  stomach  removed,  it 
can  be  most  plainly  seen  that  there  are  no  vesicular  semi- 
nales  or  testes.  Mr.  Hancock  has  remarked  on  the 
absence  of  the  usual  proboscifornied  penis.  The  male  of 
Alcippe  will  be  subsequently  described  in  detail.  The 
female  organs  differ  in  no  respect  from  those  of  other  mem- 
bers of  the  family,  excepting  in  so  far  that  the  layer  or 
mass  formed  by  the  ovarian  caeca  (c)  does  not  lie  transversely 
to  the  longitudinal  axis  of  the  whole  animal,  but  longi- 
tudinally under  the  horny  disc.  The  ovigerous  frsena  are 
largely  developed,  but  serve,  as  previously  stated,  as  branchiae, 
and  not  for  their  proper  function  of  giving  attachment  to 
the  ovigerous  lamellae.  The  ovigerous  lamella  is  single, 
and  nearly  corresponds,  in  size  and  shape  (as  would  ensue 
from  the  manner  of  its  formation)  to  the  under  side  of  the 
horny  disc.  The  ova  are  broadly  oval,  and  rather  above 
T^th  of  an  inch  in  length. 

Metamorphoees, — The  larva  in  the  first  stage  has  been 
fully  described  and  figured  by  Mr.  Hancock :  it  differs  in 
no  essential  respect  from  other  larvae  of  the  family.  Mr. 
Hancock  overlooked  the  inferior  minute  antennae.  With 
respect  to  the  larvae  in  the  last  stage,  or  pupa,  I  obtained 
several  specimens  attached  to  the  disc  of  the  female,  and 
which  were  on  the  point  of  being  developed  into  males; 
and  another  specimen  identical  in  all  respects,  but  attached 
independently  to  the  shell  of  the  mollusc,  and  which,  there- 
fore, I  have  every  reason  to  suppose,  would  have  been 
developed  into  a  female.  In  any  case  these  pupae  may 
be  conveniently  here  described  (PI.  23,  fig.  16.)  They 
are  025  of  an  inch  in  length  ;  they  are  of  the  usual  shape, 
with  the  anterior  end  not  very  blunt  and  the  postero- 
ventral  surface  somewhat  produced.  The  whole  carapace 
or  shell  is  very  thin  and  smooth.  There  are  six  pairs  of 
thoracic  natatory  legs,  situated  far  back  towards  the  pos- 
terior end  of  the  body ;  each  leg  has  the  usual  articulations, 
and  the  two  rami  their  usual  long  but  not  plumose  spines ; 
the  presence  of  the  legs  deserves  notice,  considering  the 
rudimentary  and  modified  state  of  their  homologues  in  the 
mature  animal.  The  abdomen  differs  considerably  from 
the  same  part,  as  far  as  I  have  seen,  in  other  pupae;  it  consists 
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of  only  a  single  almost  globular  (fig.  17,  q)  segment,  instead  of 
three  segments ;  and  the  two  caudal  appendages  (r)  are  very 
long,  and  are  composed  each  of  only  a  single  segment  (instead 
of  two),  carrying  at  its  tip  two  short  spines.  There  are  two 
purple  eyes,  j^ths  of  an  inch  in  diameter,  which,  after 
having  been  dried  and  then  soaked,  could  be  seen  to  be 
compound;  they  are  fixed  in  the  usual  manner  to  two 
rather  short  apodemes,  which  latter  have  their  usual  origin. 
But  the  pupa  has  a  very  unusual  appearance  owing  to  the 
presence  of  a  single  dark  purple  eye,  half  the  diameter  of  the 
two  larger  eyes,  situated  behind  and  above  the  latter,  and 
quite  disconnected  with  the  apodemes ;  this  is  the  eye  of  the 
mature  animal,  which,  for  some  reason,  is  here  developed 
earlier  than  usual.  The  prehensile  antennae  are  remarkable 
from  being  seated  very  close  to  the  anterior  extremity :  owing 
to  this,  the  articulation  of  the  second  or  main  segment  with 
the  basal  segment,  is  hardly  at  all  oblique.  The  whole  pupa 
is  of  exactly  the  same  length  as  the  pupa  oilbla  quadrivalvis, 
and  so  are  the  antennae,  (see  p.  286  of  my  volume  on  the 
Lepadidae),  viz.,  ^^th  of  an  inch,  but  the  second  segment  is 
narrower,  (being  only  g^ths  in  breadth  in  the  broadest  part), 
and  is  longer  in  proportion,  for  the  disc  which  forms  part  of 
the  total  length  is  only  gdcoths  in  length,  whereas  in  Ibla  it 
was  BjSjgths ;  the  disc  is  here  hoof-shaped,  as  in  Ibla.  The 
ultimate  segment  is  remarkably  short  and  narrow,  (being 
only  josBsths  in  width,  and  less  than  half  the  size  of  that  in 
Ibla) ;  it  carries  (I  believe)  three  terminal  spines,  and  is 
not  notched.  Altogether  the  antennae  more  nearly  resemble 
those  of  Ibla  than  of  any  other  genus  in  the  family.  From 
the  position  of  the  antennae,  and  from  the  length  of  the 
second  segment,  the  pupa,  when  cemented  by  the  disc  or 
third  segment,  to  the  supporting  surface,  adheres,  with  its 
posterior  end  almost  vertically  upwards.  With  respect  to 
the  young  cirripede  within  the  pupa,  I  could  only  observe 
that  its  anterior  end  was  formed  into  a  blunt  point. 

Powei'8  of  Ewcavation  ;  Inorganic  Deposit  of  Calcareous 
Matter ;  Jttac/iment. — Alcippe,  according  to  Mr.  Hancock, 
attacks  only  dead  shells  of  the  Fusus  and  fiuccinum,  and 
always  on  their  inner  sides,  especially  on  the  columella. 
The  excavations,  in  the  specimen  which  I  examined,  were  so 
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numerous  as  almost  to  touch,  and  sometimes  to  run  into  each 
other,  the  included  animal  being  thus  rendered  distorted. 
The  orifices  are  directed  with  respect  to  the  shell  indifferently 
upwards  or  downwards.     From  the  shape  and  size  of  the 
cavity  corresponding  to  that  of  the  included  animal,  there  can 
be  no  doubt,  as  stated  by  Mr.  Hancock,  that  Alcippe  forms 
its  own  cavity.     That  the  action  is  mechanical  I  think  may 
safely  be  inferred  from  the  whole  outer  membrane  being 
studded  with  minute,  star-headed  points  of  hard  chitine, 
which  rise  from  halo-like  little  discs  of  thickened  mem- 
brane, which  latter  are  well  adapted  to  allow  the  under- 
lying adherent  muscular  layer  to  act  on  the  points,  and  thus 
on  the  surrounding  shell.     Consequently  the  points  gene- 
rally show  signs  of  severe  attrition,  but  they  are  periodically 
and  often  replaced,  at  each  exuviation,  by  new  and  much 
sharper  points.     There  are  no  points  on  the  permanently 
attached  layers  of  the  horny  disc^  but  it  particularly  deserves 
attention,  that  the  renewable  membrane  always  extends 
beyond  the  circumference  of  the  disc,  and  is  there  most 
thickly  studded  with  the  points.     We  have  met,  in  Litho- 
trya,  with  a  precisely  analogous  fact  in  the  extension  of  the 
periodically  moulted  membrane  of  the  peduncle,  furnished 
with  star-headed  points  of  chitine,  and  in  addition  with 
minute  calcareous  beads  (which,  however,  seem  soon  worn 
away),  beyond  the  calcareous  discs,  by  which  this  cirripede  is 
attached  in  its  cavity.     We  need  not  feel  much  surprise  at 
points  of  chitine  being  hard  enough  to  wear  away  shell,  when 
we  consider  what  work  the  jaws  of  insects,  likewise  formed 
of  chitine,  will  effect. 

With  respect  to  the  first  commencement  of  the  excava- 
tion, the  pupa,  owing  to  the  position  of  its  prehensile 
antennae,  fixes  itself  with  its  posterior  end  almost  vertically 
upwards ;  and  the  young  cirripede,  after  its  metamorphosis, 
fitim  the  greater  length  of  the  ventral  integuments  formed 
round  the  eye-apodemes,  must  be  thrown  backwards  into 
nearly  the  position  represented  in  PI.  22,  fig.  12,  3.  I  have 
not  seen  a  young  female  at  this  early  age,  but  I  have  traced 
the  development  of  several  males,  and  have  found  that  the 
lower  end  of  the  peduncle,  (t.  e.  what  was  the  anterior 
end  of  the  pupa),  grows  at  quite  a  remarkable  rate,  so  as 


ALCIPPS   LAMPAS.  551 

very  soon  to  form  a  great  bag  extending  beyond  the 
attached  prehensile  antennae.  Now  if  we  suppose  an  analo- 
gous structure  in  the  female  or  ordinary  Alcippe,  and  the 
supposition  is  quite  allowable,  we  shall  almost  immediately 
have  the  anterior  or  lower  end  of  the  young  cirripede,  just 
in  advance  of  its  antennae,  pressing  against  the  surface  of  the 
shell  of  the  mollusc ;  and  if  armed  with  triturating  points, 
as  we  have  every  reason  to  believe  it  is,  it  would  wear  for 
itself  a  cavity.  The  horny  disc  on  the  ventral  surface  of 
this  protuberant  anterior  end  of  the  young  animal  will,  we 
may  assume,  soon  become  cemented  to  the  near  side  of  the 
cavity  just  supposed  to  have  been  excavated.  And  the  whole 
animal,  by  further  slight  changes  in  direction,  namely,  by 
working  down  more  and  more  obliquely,  will  take,  as  shown 
at  {c),  its  final  position.  As  the  whole  surface  of  the  animal, 
with  the  exception  of  the  horny  disc,  is  provided  with  tritu- 
rating points,  the  animal,  when  once  imbedded,  can  and  does 
increase  its  cavity  at  both  ends  in  length,  in  depth,  and 
all  round  the  edges  of  the  horny  disc, — in  short,  in  every 
direction  excepting  directly  over  the  horny  disc.  I  believe, 
as  already  explained,  that  the  young  Alcippe,  (3,  diagram), 
first  bores  obliquely  into  the  shell ;  and  whatever  amount  of 
downward  extension  the  horny  disc  attains  before  the  young 
cirripede  assumes  its  proper  position,  with  its  ventral  surface 
upwards  and  parallel  to  the  inner  surface  of  the  shell  of  the 
mollusc,  that  amount  determines  the  thickness  of  the  plate 
of  shell  hereafter  to  be  left  unabraded  over  the  horny  disc, 
as  the  latter  continues  to  extend  in  circumference.  This 
plate  of  shell  over  the  horny  disc  is  so  thin,  that,  as  mentioned 
at  the  commencement,  the  colour  of  the  ovaria  is  seen 
through;  and  until  I  reflected  on  the  following  consi- 
derations, I  was  much  surprised  how  the  instinct  of  the 
animal  could  so  neatly  guide  it  not  to  grind  too  deeply,  and 
yet  to  grind  till  only  a  very  thin  plate  of  shell  was  left  over 
its  horny  disc:  these  considerations  are,  that  whatever 
thickness  was  first  given  to  this  plate  of  shell,  when  the 
animal  was  very  young  and  first  assumed  its  ultimate  posi- 
tion, that  thickness  would  in  most  cases  be  always  retained, 
owing  to  the  flatness  of  the  disc,  and  to  the  membrane 
armed  with  triturating  points  protruding  very  slightly  be- 
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yond  and  above  the  horny  disc,  only  just  enough  to  wear 
away  the  surrounding  shell  to  the  thickness  necessary  to 
allow  of  the  formation  of  each  new  zone  of  disc;  as  the  disc 
itself  is  not  armed,  it  subsequently  has  no  power  of  wearing 
away  the  plate  of  shell  above  it.  Thus  the  horny  disc, 
besides  giving  support  and  attachment  to  the  peduncle,  is 
of  this  peculiar  service  that  it  seems  to  guide,  (somewhat 
like  the  wood-part  in  a  plane),  the  rasping  powers  of  the 
lower  extreme  margin  of  the  peduncle. 

I  may  here  observe  that  certain  radiating  and  often 
punctured  lines,  mentioned  and  figured  by  Mr.  Hancock, 
which  help  to  render  the  thin  plate  of  shell  over  the  peduncle 
conspicuous  (fig.  3),  are  formed  by  the  burrows  of  an  ex- 
cessively minute  annelid,  the  punctures  being  apparently 
the  exit  orifices:  I  imagine  that  these  annelids  find  it  difficult 
to  commence  their  burrows  on  the  smooth  surface  of  the  shell, 
and  that  they  congregate  at  these  particular  spots  and 
thence  burrow  in  radiating  lines,  owing  to  their  having 
taken  advantage  of  the  little  cliff-like  edges,  at  the  narrow 
and  disused  ends  of  the  fissures  leading  into  the  cavities 
occupied  by  the  Alcippe,  where  alone  they  would  not  be 
disturbed  by  the  action  of  the  cirri,  when  first  they  com- 
menced making  their  little  burrows  in  the  shell. 

The  fissure  leading  into  the  cavity  is  required  to  be  broad 
at  the  posterior  end,  in  order  that  the  cirri  may  be  there  freely 
exserted  out  of  the  sack ;  and  narrow  in  other  parts,  to 
prevent,  as  it  would  appear,  anything  injurious  getting  in 
between  the  animal's  body  and  the  cavity  in  the  shell  of  the 
mollusc.  As  the  fissure  is  increased  in  length  by  attrition 
at  the  broad  posterior  end,  which  end  during  growth  becomes 
broader  and  broader,  the  lower  part  of  the  fissure  has  to  be 
narrowed,  and  this  is  effected  in  a  very  singular  manner, 
namely,  by  advantage  being  taken  of  the  strong  tendency, 
which  triturated  shell  with  animal  matter,  has  to  set  into 
a  solid  shelly  mass,  although  coustanty  agitated.*     Mr. 

*  I  have  given  some  remarkable  cases  in  my  volume  on  *  Volcanic  Islands,' 
(p.  49),  in  wEich  limestone,  having  almost  the  hardness  and  specific  g:ravitj  of 
marble,  has  been  thus  deposited.  Almost  everv  coral-reef  offers  similar  examples. 
The  curious  substance  described  by  Mr.  fiomer  and  8ir  David  Brewster, 
('  Philosoph.  Transact.,'  1836,  p.  65),  which  is  formed  during  the  manufactoiy 
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Hancock  noticed  this  edging  of  hard  shelly  matter,  and 
naturally  thought  it  was  a  secretion.  Lines  of  deposi- 
tion (PL  22,  fig.  4,  6),  parallel  to  the  edges  of  the  furrow 
can  often  be  perceived  in  it :  its  thickness  and  extension 
vary  much :  I  have  seen  it  on  one  side  alone  of  the  ori- 
fice :  it  is,  of  course,  never  found  at  the  broad  end  where 
the  process  of  enlargement  goes  on.  The  peculiar  worn 
surface  with  which  it  irregularly  thins  away  downwards,  on 
the  sides  of  the  cavity,  made  me  (together  with  the  apparent 
impossibility  of  such  a  secretion  proceeding  from  an  animal 
wholly  invested  by  a  chitine  membrane)  suspect  it  to  be 
inorganic;  and  this  view  is  certainly  correct,  for  when  a 
fragment  is  dissolved  in  acid,  a  considerable  residium  is  left 
of  bits  of  membrane,  rubbish,  and,  in  one  instance,  even  of 
the  remnants  of  a  foreign  animal,  apparently  an  annelid. 
We  have  here  all  the  circumstances  favorable  for  inorganic 
deposits  of  this  nature,  namely,  finely  triturated  shell  and 
chitine  or  animal  matter,  produced  by  the  excavation  of  the 
chamber,  sea-water,  and  movement. 

From  the  manner  of  growth  of  the  animal,  the  fissure 
leading  into  the  cavity  in  the  shell  becomes  much  longer 
than  the  orifice  leading  into  the  sack,  and  to  prevent  the 
body  being  unnecessarily  exposed,  the  upward  projection  of 
the  disc,  already  described,  is  formed  under  the  narrow  and 
disused  end  of  the  fissure ;  moreover,  the  two  rims  of  the 
inorganic  calcareous  deposit  sometimes  here  approach  so 
closely,  as  almost  or  actually  to  touch  each  other;  and 
between  them,  as  remarked  by  Mr.  Hancock,  there  is 
usually  a  little  accumulation  of  grains  of  sand.  This 
narrow  end  of  the  fissure  is  generally  curled  either  to  the 
right  or  left  hand ;  and  I  can  only  account  for  this  fact  by 
supposing  that,  whilst  the  cirripede  is  young,  and  has  not  a 

of  dotb,  offers  another  example  of  the  strong  tendency  which  lime  and  animal 
matter  have  to  unite.  Lately,  Dr.  Horsford,  in  '  Silliman's  North  American 
Journal,'  Jan.  1853,  has  discussed  the  chemical  theory  in  an  analogous  case  on 
the  coast  of  Florida;  he  attributes  the  a^egation  to  the  formation  of  a 
hydrate  of  lime  through  the  action  of  the  ammal  matter.  Mr.  G.  B.  Sowerby, 
Jnnr.,  has  described  a  case  very  analogous  to  that  of  Alcippe,  ('  Proceedings  of 
Zoolo^.  Soc.,  Mollusca,'  PI.  5,  fig.  4,  p.  162, 1860),  namely,  that  ofPAolas  caha, 
in  which  a  tube  is  formed  of  inorganic  calcareous  matter,  serving  to  narrow  the 
entrance. 
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lai^e  horny  disc  attached  to  the  cavity,  it  cannot  keep  its 
body  straight  during  the  long-continued  boring  process. 

The  animal  is  attached  by  its  homy  disc  to  the  thin  shelly 
roof  over  the  peduncle,  and  likewise  to  the  under  side  of  the 
narrow  end  of  the  fissure,  but  is  elsewhere  quite  free.  I 
carefully  examined  the  disc  in  many  specimens,  but  could 
not  see  any  cement-ducts :  I  believe  I  saw  layers  of  cement 
at  the  upper  end  of  the  disc,  but  it  is  not  easy  to  discrimi- 
nate between  this  substance  and  the  yellowish,  somewhat 
disintegrated,  layers  of  the  homy  disc.  The  pupa  cer- 
tainly becomes  attached  by  ordinary  cement,  so  that  the 
attachment  in  early  life,  at  least,  is  normal.  In  some  full- 
grown  specimens,  I  found  the  lower  parts  of  the  horny  disc 
attached,  along  the  edges  of  the  layers,  to  the  roof  of 
shell;  and  as  I  looked  here  in  vain  with  the  highest 
powers  for  cement-ducts,  or  for  cement,  it  appears  to  me 
probable  that  the  rough  edges  of  these  layers  were 
united  to  the  roof  by  a  thin  layer  of  the  inorganic  calcareous 
deposit.  The  animal,  from  its  very  protected  situation, 
certainly  requires  to  be  less  firmly  cemented  than  other 
cirripedes ;  and  even  in  Lithotrya,  which  is  less  deeply  im- 
bedded than  Alcippe,  the  cementing  apparatus  was  feebly 
developed.  From  the  length  of  the  pupal  antennae,  cemented 
by  their  terminal  segments,  the  position  of  the  young 
cirripede  (PL  22,  fig,  12)  can  be  changed  to  a  considerable 
extent,  like  a  ship  swinging  at  her  moorings,  but  in  order 
to  assume  its  final  position,  the  animal  must,  I  think,  travel 
like  Lithotrya,  but  to  a  much  less  extent,  by  a  short  succession 
of  overlapping  horny  discs, — the  old  discs  being  partially  de- 
serted, each  new  one  extending  beyond  the  last-formed  one : 
even  in  the  case  of  the  mature  animal,  we  have  seen  that, 
under  certain  circumstances,  it  changes,  to  a  certain  extent, 
its  position ;  portions  of  the  old  disc  being  deserted  and 
attached  to  the  roof  of  a  deserted  portion  of  the  cavity. 

Affinities. — In  the  preliminary  remarks  under  the  Family, 
I  have  discussed  this  subject  almost  sufficiently  :  I  will  here 
only  remark,  that  the  genus,  though  so  abnormal,  yet 
stands  naturally  between  Ibla  and  Anelasma,  having  clear 
affinities,  on  the  one  side,  through  and  beyond  Anelasma  to 
Alepas ;  and  on  the  other  side,  beyond  Ibla  to  Scalpellum, 
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and  so  to  Lithotrya.     Moreover,  it  is  very  distinctly  related 
to  Cryptophialus  in  the  succeeding  Order. 


Male.    PI.  23. 

On  every  specimen  of  the  female  Alcippe,  which  I  care- 
fully examined,  I  found  some  minute  parasites  (or  epizoons) 
attached  to  the  lateral  edges  of  the  upper  part  of  the  horny 
disc,  and  therefore  lying  within  the  narrow  end  of  the  fis- 
sure leading  into  the  chamber  excavated  in  the  shell  of  the 
Buccinum.  Although  having  had  some  experience  in  the 
very  anomalous  forms  which  male  cirripedes  assume,  yet 
when  I  first  casually  inspected  these  parasites  under  a  weak 
lens,  from  their  transparency,  Jheir  elongated  and  lobed 
body,  including  an  internal  folded  up  organ,  I  actually  threw 
them  away,  thinking  that  they  were  probably  Bryozoa. 
Subsequently,  a  more  careful  inspection  immediately  showed 
the  cemented  prehensile  antennae,  and  their  cirripedial 
nature  was  demonstrated.  I  soon  found  specimens  with 
the  perfect  still  adherent  exuviae  of  the  locomotive  pupa, 
undistinguishable  from  the  pupa  already  described  as  pro- 
bably belonging  to  the  female  Alcippe.  But  as  this  latter  fact, 
may  perhaps  be  doubted,  I  must  show  that  there  is  other  evi- 
dence sufficient  to  prove  that  these  cirripedial  parasites  are 
the  males  of  the  female  Alcippe.  Of  the  females,  I  inspected 
many  specimens,  and  all  certainly  were  without  external 
male  organs ;  and  in  the  four  or  five  specimens  which  I 
rigidly  examined,  there  were  no  testes  or  vesiculae  semi- 
nales,  the  latter  being  in  all  hermaphrodite  and  male  cirri- 
pedes so  conspicuous.  On  the  other  hand,  I  examined  at 
least  thirty  specimens  of  the  parasite,  and  they  were  all 
exclusively  males,  for  all  had  a  probosciformed  penis,  and 
the  greater  number  had  their  vesiculae  seminales  filled  with 
spermatozoa,  and  hence  were  ready  to  perform  the  act  of  im- 
pregnation, but  undoubtedly  they  contained  no  ova.  It  would, 
then,  be  very  strange,  if  these  two  cirripedes  of  opposite  sexes, 
thus  attached  together,  were  not  sexually  related.  Wonder- 
fully difierent  as  the  parasite  is  from  the  female  Alcippe,  yet, 
in  one  very  imjwrtant  character  it  is  related  to  Alcippe,  and  to 
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no  other  member  of  the  Family,  namely,  in  the  sack  extending 
down  to  the  extreme  lower  point  of  the  peduncle ;  the  male 
organs,  I  may  add,  occupying  an  analogous  position  with 
the  peculiar  position  of  the  female  organs  in  Alcippe.  The 
lateral  lobes  of  the  peduncle  in  the  parasite  seem  to  repre- 
sent the  sides  of  the  broad  depressed  peduncle  in  Alcippe ; 
and  in  both  the  peduncle  grows  at  its  lower  end — a  very 
rare  circumstance — observed  only  in  two  genera  in  this 
Family,  namely,  in  Anelasma,  and  in  a  slight  degree  in 
Lithotrya.  Besides  these  points  of  resemblance  between 
Alcippe  and  its  pamsite,  which  are  striking,  considering  their 
external  utter  dissemblance,  the  affinities  of  both  point, 
judging  from  certain  small  characters,  in  the-  same  direction, 
namely,  towards  Ibla  and  Alepas.  Finally,  then,  I  think, 
we  may  confidently  admit  that  this  parasite  or  epizoon  is  the 
male  of  the  female  Alcippe :  indeed,  considering  the  facts 
given  in  my  former  volume,  on  Ibla  and  Scalpellum,  I  have, 
perhaps,  here  discussed  the  question  at  unnecessary  length. 
The  males  are  generally  attached,  as  already  stated,  to 
the  two  hollowed  out  sides  of  the  upward  prolongation  of 
the  horny  disc ;  they  adhere  by  means  of  little  patches  of 
cement,  proceeding  from  the  terminal  segments  of  their 
antennae,  to  the  overlapping  edges  of  the  few  later-formed 
zones  of  the  disc;  hence,  they  lie  protected,  within  the 
narrow  end  and  a  little  under  the  edges  of  the  fissure  lead- 
ing into  the  cavity  in  which  the  female  is  lodged.  In  some 
specimens,  however,  the  males  are  attached  rather  lower  down 
on  the  disc,  and  are  not  confined  exclusively  to  its  upper 
margin,  so  that  they  live  fairly  under  the  roof  of  shell  which 
covers  the  main  part  of  the  disc:  but  they  are  never  attached 
very  low  down,  so  as  to  lie  far  from  the  lower  end  of  the 
orifice  leading  into  the  sack  of  the  female.  I  have  two  or 
three  times  seen  as  many  as  three  males  on  each  side,  but 
sometimes  there  is  only  one  on  each  side,  or  none  on  one 
side.  A  large  distorted  specimen  actually  had  twelve  males, 
and  two  pupse  on  the  point  of  undergoing  their  final  meta- 
morphosis, all  fourteen  attached  on  one  side,  and  all  evi- 
dently must  have  been  alive  together !  Another  specimen 
had  nearly  the  same  number,  a  few  on  one  side,  and  the  rest 
on  the  other  side. 
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The  male  immediately,  after  the  exuviation  of  the  pupal 
carapace,  ^^th  of  an  inch  in  length,  is  only  jSisth  of  an  inch 
long,  but  ultimately  it  becomes,  chiefly  from  the  growth  of 
the  lower  end  of  the  peduncle,  nearly  twice  this  length;  for 
the  largest  specimen  which  I  have  seen,  that  figured^  was 
T^th  of  an  inch  long  {i.  e.  under  ^th  of  an  inch),  and 
^th  of  an  inch  in  breadth  across  the  peduncle,  beneath  the 
lateral  lobes.  The  whole  external  membrane  of  the  animal 
(as  well  as  the  internal  membrane  of  the  sack),  is  very  thin, 
quite  structureless,  and  as  transparent  as  glass ;  hence,  even 
the  spermatozoa,  within  the  vesicula  seminalis,  can  be  seen 
from  the  outside.  The  whole  structure  of  the  animal  is 
very  simple.  The  ventral  surface  can  be  at  once  recognised 
by  the  attachment  of  the  antennae  (fig.  19,  a),  and  these 
organs  mark  the  point  which  was  the  anterior  end  of  the 
male,  just  at  the  period  of  its  metamorphosis,  and  before  the 
lower  end  of  the  peduncle  had  grown.  These  antennae  have 
already  been  fully  described;  they  are  conspicuous  from 
being  composed  of  membrane^  rather  thicker  than  that 
investing  the  body  of  the  male«  and  which  external  membrane 
can  be  traced  entering  these  organs,  and  appearing  like 
cement-ducts;  but  within  these  tubular  prolongations  of  the 
outer  membrane,  I  could  obscurely  see  the  real  cement-ducts. 

The  pari  answering  to  the  capitulum  is  much  flattened 
and  elongated;  it  vndens  but  little  from  the  upper  to  the  lower 
end,  where  it  blends  with  the  carinal  or  dorsal  suiface 
(the  under  surface  in  fig.  19)  of  the  lobed  peduncle.  At  the 
upper  end  there  is  a  small  orifice,  and  close  to  this,  on  the 
ventral  or  rostral  side,  there  is  a  thin,  apparently  double  pro- 
jection (i,  fig.  19)  or  flap  of  membrane,  one  flap  lying  exactly 
over  the  other.  The  whole  length  of  this  capitulum  probably 
corresponds  with  that  small  portion  of  the  capitulum  in  the 
female,  between  the  upward  prolongation  of  the  horny  disc 
and  the  lower  end  of  the  orifice;  and  the  two  broad  flattened 
projections  in  the  male,  probably  answer  to  the  two  sharp 
narrow  points  (a,  fig.  1,  PL  22)  in  the  female.  The  peduncle 
has  two  lateral  lobes  {A,  y,  fig.  1 9),  and,  whilst  young,  what 
may  be  called  a  third  and  medial  lobe,  but  this  soon  increases 
largely  by  growth,  and  forms  the  main  part  of  the  peduncle. 
The  lateral  lobes  are  intimately  connected  with  the  ventral 
surface ;  they  tend  to  lie  in  a  plane,  at  right  angles  to  the 
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compressed  capituluiD,but  owing  to  the  excessive  thinness  and 
flexibility  of  the  whole  external  membrane,  it  is  difficult  to  as- 
certain the  relative  position  of  the  different  parts.  Moreover, 
owing  to  the  pupa  being  so  much  flattened,  these  lobes  are 
necessarily  formed  folded  up;  and,  I  believe,  it  depends  on  the 
position,  with  respect  to  surrounding  objects,  which  the  male 
ultimately  holds,  whether  the  lobes  ever  assume,  their  appa- 
rently normal  position,  in  a  plane  at  right  angles  to  the  sides 
of  the  pupa ;  owing,  also,  to  the  form  of  the  pupa,  the  two 
lobes  seem  generally  to  be  actually  formed  of  unequal  sizes, 
that  formed  in  the  dorsal  region  of  the  pupa  being  the  largest. 
I  believe  that  these  lobes  correspond  with  the  lateral  margins 
of  the  upper  end  of  the  peduncle  of  the  female,  which  mar- 
gins project  laterally  beyond  the  sides  of  the  capitulum.  The 
lower  lobe,  or  end  of  the  peduncle,  is  depressed  in  the  same 
plane  with  the  lobes ;  it  is  of  variable  length ;  when  first 
formed  it  hardly  extends  beyond  the  basal  articulation  of 
the  prehensile  antennae.  Commonly  it  does  not  lie  quite  in 
a  straight  hne  of  the  capitulum ;  and  I  have  seen  speci- 
mens in  which  it  stood  at  nearly  right  angles  to  the 
capitulum  and  to  what  was  the  ventral  surface  of  the  pupa ; 
this  irregularity  in  the  relative  position  and  sizes  of  the 
different  parts  of  the  peduncle,  no  doubt,  to  a  considerable 
extent,  depends  on  the  form  of  surface  to  which  the  male 
becomes  attached,  just  in  the  same  way  as  we  have  seen 
that  the  peduncle  of  the  female  becomes  altered  in  shape 
during  the  excavation  of  the  chamber  in  which  it  is  lodgdl. 

I  feel  some  difficulty  on  one  point :  in  the  pupa  the  single 
eye  of  the  future  male  can  be  clearly  distinguished,  and  it 
Ues  some  way  &om  the  anterior  end  of  the  body;  but  in  two 
males,  which  certainly  had  just  moulted,  and  in  which  none 
of  the  internal  organs  were  as  yet  developed,  the  eye  lay  dose 
to  the  anterior  end,  directly  over  the  basal  articulation  of 
the  antennae.  I  suspect  this  is  somehow  caused  by  the 
great  change  of  form  which  supervenes,  during  the  metamor- 
phosis, at  this  anterior  end  of  the  body ;  the  extremely  com- 
pressed body  of  the  pupa  having  to  become  depressed  and 
lobed  in  the  young  male.  I  have  given  a  figure  of  a  young 
male,  just  as  it  appeared  (PL  28,  fig.  18),  somewhat  dis- 
torted from  lying  on  a  flat  surface;  c,  being  the  eye. 

The  sack  extends,  in  a  very  remarkable  manner,  down  to 
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the  lower  end  of  the  peduncle,  the  whole  inside  of  the  animal 
being  thus  freely  open  to  the  water.  In  the  upper  part,  the 
sack  forms  a  mere  narrow  tube ;  it  does  not  appear  to  have 
been  formed  in  the  same  manner  as  in  all  other  cirripedes, 
namely,  surrounding  the  thorax  and  natatory  legs  of  the 
pupa,  but  in  an  abnormal  position,  along  the  dorsal  surface, 
above  the  sack  and  thorax  of  the  pupa :  a  transparent  line, 
where  the  new  narrow  sack  is  in  process  of  formation,  is 
the  first  indication  of  the  coming  metamorphosis.  The 
sack  in  the  capitulum  of  the  male  is  not  central,  but  lies 
near  the  dorsal  surface;  the  ventral  interspace,  between 
the  outside  and  the  sack,  is  occupied  by  oblique  fibres 
(/,  fig.  19)>  which  may  be  striae-less  muscles,  but  I  sus- 
pect are  ligamentous  fibres,  giving  support  to  the  whole 
projecting  capitulum.  These  fibres  enter  a  little  way 
within  the  lobed  peduncle ;  they  are  probably  homologous 
with  the  strong  muscles,  which  run  from  beneath  the 
upper  end  of  the  homy  disc  of  the  female  to  the  lower  end 
of  the  orifice  leading  into  the  sack.  Round  the  lobed 
peduncle,*  there  are  two  bands  (e,/)  of  thin  muscular 
fasciae,  slightly  oblique  to  each  other,  and  attached  at  the 
ends  to  the  outer  membrane;  they  are  evidently  homologous 
with  the  external  transverse  muscles,  which  are  best  de- 
veloped round  the  same  part  in  the  female.  Some  of  these 
muscles  present  a  singular  chain-like  appearance,  from  being 
strangled  at  intervals :  they  act  probably  in  aiding  the  long 
probosciformed  penis  to  protrude  itself  out  of  the  sack.  I 
could  not  detect  any  longitudinal  muscles,  and  the  lower 
part  of  the  peduncle  seems  destitute  of  muscles  of  any  kind. 
The  internal  structure  of  the  animal  is  very  simple. 
Within  the  lower  end  of  the  peduncle  there  is  a  dark  purple 
eye  (c),  under  the  ^th  of  an  inch  in  diameter,  a  testis  {d) 
and  a  (6)  vesicula  seminaUs.  These  organs  falsely  appear  as  if 
suspended  in  the  middle  of  the  peduncle,  but  they  are  really 
attached,  I  believe  within  a  separate  partition,  to  the 
ventral  surface,  occupying  the  same  position  as  the  mass  of 
ovarian  caeca  in  the  female.  The  eye  lies  on  the  line  of 
junction  between  the  testis  and  the  vesicula  seminalis,  and 

*  I  believe  I  saw  in  one  specimen,  most  delicate  transyerse  muscular  fibres 
round  the  lower  part  of  the  elongated  capitulum. 
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on  their  ventral  side.  The  testis  is  rounded,  and  consists 
of  a  mass  of  cells,  on  an  average  j^th  of  an  inch  in  dia- 
meter. The  vesicula  seminalis  varies  extremely  in  condition, 
being  either  a  mere  rather  broad  vessel,  enlarged  where  it 
joins  the  testis,  or  a  bag  fully  as  large  as  the  testis  itself, 
and  distended  with  spermatozoa,  all  arranged  parallel  to  its 
longer  axis.  There  was  an  evident  relation  between  the  size  of 
the  vesicula  seminalis  and  that  of  the  testis,  the  number  of  the 
cells  in  the  latter  decreasing  as  the  mass  of  the  spermatozoa 
increased :  there  was  also  an  evident  relation  between  the 
age  of  the  male  and  the  state  of  these  organs ;  younger  and 
more  opaque  individuals,  having  their  testes  of  large  size; 
and  older  specimens,  with  the  lower  end  of  the  peduncle 
arrived  at  its  full  dimensions,  having  the  vesicula  distended. 
Some  few  old  specimens  had  evidently  discharged  their 
spermatozoa.  By  dissection  I  more  than  once  distinctly 
traced  the  vesicula  seminalis  entering  the  broad  lower  end 
of  the  penis.  The  membrane,  forming  the  vesicula,  is 
ringed,  and  I  presume  is,  as  in  other  cirripedes,  contractile, 
so  as  to  expel  the  spermatozoa.  The  probosciformed  penis 
(m)  is  of  extraordinary  length :  it  is  plainly  ringed,  or  rather 
articulated,  in  this  respect  resembUng  that  organ  in  Ibia  and 
Alepas ;  it  tapers  gradually,  and  terminates  (as  usual)  with 
a  brush  of  fine  bristles ;  it  is  furnished  with  delicate  volun- 
tary muscles,  arising  from  the  body  round  its  basis,  and 
extending  no  doubt  up  to  the  apex,  but  too  fine  to  be  traced 
all  the  way.  Its  broad  lower  end  is  attached  in  a  slight  de- 
pression, on  the  ventral  side  of  the  sack,  a  Uttle  above  the  point 
of  attachment  of  the  pupal  antennae.  According  to  all  analogy, 
the  spot  whence  the  penis  springs  must  be  considered  as  re- 
presenting the  thorax  and  abdomen ;  and  the  outer  membrane 
of  the  penis  is  here,  as  on  this  view  it  should  be,  reflexed  and 
is  continuous  with  that  lining  the  sack.  Ordinarily  the  penis 
lies  coiled  up  in  complicated  folds,  appearing  like  a  large  in- 
testinal worm,  and  fills  the  lobed  part  of  the  peduncle,  which 
apparently  serves  for  no  other  purpose  than  its  reception.  In 
one  case  in  which  I  dissected  out  the  penis,  I  found  it  in 
its  contracted  state  ^J^th  of  an  inch  in  length,  equal  to  that 
of  the  entire  capitulum  and  peduncle;  in  a  specimen,  in 
which  the  penis  had  been  naturally  exserted,  the  part  which 
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protruded  {m)  was  by  itself  rather  longer  than  the  whole 
animal;  and  as  this  specimen  had  been  placed  in  spirits  of 
wine,  the  organ  no  doubt  was  contracted ;  hence  I  think  it 
probable  that  the  probosciformed  penis,  when  fully  stretched 
out,  would  equal  twice  the  length  of  the  entire  animal. 

There  must  be  a  nervous  system ;  and  there  must  like- 
wise be  a  gland  (homologous  with  the  ovaria)  for  secreting 
the  cement;  but  I  could  not  distinguish  parts  so  small. 
Certainly  there  is  no  mouth,  or  stomach,  or  thorax^  or 
limbs  of  any  kind,  or  abdomen. 

It  is  obvious  that  these  males  must  be  very  short-lived : 
they  perform  their  masculine  functions  and  then  perish. 
We  have  seen,  however,  that  after  the  act  of  metamor- 
phosis they  do  grow  a  little,  and  I  have  reason  to  suspect 
that  this  is  effected,  as  with  other  Cirripedes,  by  moulting. 
The  growth  must  be  absolutely  dependent  on  the  store  of 
nutriment  laid  up  within  the  pupa.  The  young  male,  im- 
mediately after  the  exuviation  of  the  integuments,  thorax, 
natatory  legs,  abdomen,  and  eyes  of  the  pupa,  consists  of 
a  pulpy  cellular  mass,  without  any  internal  organs  as  yet 
formed. 

Judging  from  the  different  sizes  of  the  females  which 
included  perfectly  developed  ova,  I  infer  that  they  must 
breed  more  than  once  during  their  lives;  and  therefore,  that 
successive  sets  of  males,  as  in  the  genus  Scalpellum,  must 
become  attached  to  them.  I  was  not,  however,  able  to  dis- 
cover the  prehensile  antennae  or  other  remains  of  the  old 
males  adherent  to  the  females ;  a  circumstance  which  I  pre- 
sume is  accounted  for  by  their  attachment  being  weak. 
Considering  the  very  small  size  of  the  male,  it  is  not  sur- 
prising that  so  many, — in  one  case  fourteen, — are  required 
to  impregnate  the  numerous  ova  of  a  single  female.  How 
the  males  know  the  proper  period  when  the  ova,  lying  in  a 
sheet  at  the  very  base  of  the  sack  of  the  female,  are  ready 
for  impregnation,  I  cannot  say,  without  it  be  that  they  per- 
ceive the  moulting  of  the  external  membrane,  close  to  the 
edge  of  which  they  are  attached ;  for  this  moulting  would 
indicate  the  period  when  the  ovigerous  lamella  came  to  the 
surface  of  the  sack,  and  the  ova  would  then  be  soon  ready  for 
impregnation.     From  the  position  in  which  the  males  are 
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attached,  and  fixmi  the  extraordinary  length  of  the  probo&- 
ciformed  penis,  capable  of  voluntary  movements,  I  have  no 
doubt  the  males  can  insert  the  tip  of  this  organ  within  the 
lower  edge  of  the  orifice  of  the  sack,  and  there  discharge 
the  spermatozoa,  which^  by  their  own  movements,  must 
pass  down  the  sides  of  the  sack  of  female  till  they  reach 
their  proper  destination.  The  position  of  the  males,  with 
respect  to  the  female's  body,  is  almost  exactly  the  same  as 
that  occupied  by  the  complemental  males  of  ScalpeUum 
Peronii  and  villosutn;  the  lower  and  narrow  end  of  the  fis- 
sure, woni  in  the  gasteropod  shell,  here  affording  that  protec- 
tion to  the  males,  which  the  edges  of  the  opposed  scuta  afford 
to  the  complemental  males  of  the  above  two  species  of  Scal- 
peUum. We  cannot  doubt  that  these  latter  males  aid  in  the 
impregnation  of  the  ova  of  the  hermaphrodites,  but  they  are 
not  furnished  with  a  very  long  penis,  probably  for  the  very 
reason  that  they  are  complemental  males,  and  therefore  not 
so  absolutely  necessary  for  the  impregnation  of  the  ova  as 
are  the  males  of  Alcippe. 

I  have,  in  my  former  volume,  expressed  my  astonishment 
at  the  extent  to  which  abortion  had  been  carried  in  the 
male  Ibla;  but  it  has  been  carried  much  further  in  the 
male  Alcippe.  In  Ibla,  the  thorax  is  reduced  to  a  mere 
flap,  and  only  two  pair  of  cirri  exist  in  a  most  useless  and 
rudimentary  state,  but  there  is  a  well  organised  mouth, 
stomach,  and  anus.  In  the  males  of  ScalpeUum  vulgare^ 
omatumy  and  rutilum  there  is  no  mouth  or  stomach,  but  there 
is  a  thorax  with  four  pair  of  minute,  modified  cirri,  and  a 
large  abdominal  lobe.  Here,  in  the  male  Alcippe,  all  these 
negatives  are  united,  we  have  no  mouth,  no  stomach,  no 
thorax,  no  cirri,  no  abdomen !  The  archetype  crustacean 
consists  of  twenty-one  segments;  of  these  the  seventeen 
anterior  segments  can  be  clearly  made  out  in  the  arche-* 
type  Cirripede :  now,  in  the  male  Alcippe,  the  first  three 
segments  are  largely  developed,  forming  all  that  is  exter- 
nally visible,  but  the  remaining  fourteen  segments  are 
absolutely  aborted,  but  in  idea  may  be  considered  as  form- 
ing the  membranous  depression  whence  the  probosciformed 
penis  springs ;  for  this  organ  normally  arises  at  the  extre- 
mity of  the  seventeenth  segment.     To  show  the  wonderful 
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diversity  of  nature,  even  in  the  same  sub-class,  I  may  be 
permitted  to  remark^  that  whilst  in  Alcippe  only  the  three 
anterior  segments  are  developed,  the  fourteen  succeeding 
segments  being  rudimentary,  in  Froteolepas  (hereafter  to  be 
described)  these  fourteen  segments  are  all  largely  developed, 
whilst  the  three  anterior  segments  are  quite  aborted,  being 
represented  only  by  a  thin  envelope  to  the  two  threads  by 
which  this  Cirripede  is  attached  to  the  supporting  object.* 
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Cirripedia^  having  a  flask-shaped  carapace ;  body  consist- 
i^ff  of  one  cephalic^  seven  thoracic^  and  three  abdominal 
segments ;  the  latter  bearing  three  pairs  of  cirri ;  the  tho- 
racic segments  without  limbs:  mouth  toith  the  labrum 
greatly  produced^  and  capable  of  independent  movements  j 
CBScphagus  armed  with  teeth  at  its  lower  end :  larva,  flrstlg 
egg'lihe,  without  external  limbs  or  an  eye ;  lastly  binocular ^ 
without  thoracic  legs,  but  with  abdominal  appendages. 

I  feel  compelled  to  form  an  Order  for  the  one  genus  and 
species,  namely,  Cryptophialus  minutus,  to  be  here  described. 
We  must,  I  conceive,  attribute  much  greater  value,  in  classi- 
fication, to  internal  parts  and  organs,  at  least  where  such 
are  not  known  to  vary,  than  to  external  structure.  Now  in 
Cryptophialus,  the  body  consists  of  eight  segments,  of  which 
the  first  two  are  not  developed  in  any  cirripede  hitherto 
described.  Of  the  eight,  the  seven  posterior  or  thoracic 
segments  are  quite  free,  or  detached  from  the  carapace,  and 
do  not  bear  any  appendages ;  whereas  in  all  the  foregoing 
cirripedes  of  the  order  Thoracica  there  are  (at  least  in  the 
normal  sex)  six  pairs  of  cirri ;  Alcippe  alone  must  be  ex- 
cepted.  in  which  there  are  only  two  pairs.  Again,  in  the 
Thoracica  there  are  no  abdominal  appendages,  excepting 
the  terminal  or  cauda],  whereas  in  Cryptophialus  the  ab- 
domen bears  three  pairs  of  biramous  cirri.     In  the  crest  of 

*  It  may  be  worth  siaib^,  that  in  order  to  procure  perfect  specimens  of  the 
female  ana  male  Alcippe,  pieces  of  the  shell  inhabited  by  tiiem  should  be  dis- 
solved in  weak  acids. 
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the  labrum,  being  produced  into  a  special,  lancet-formed 
organ,  articulated  at  its  base  and  capable  of  movement, 
and  in  the  palpi  projecting  straight  upwards,  we  have  a 
great  difference  from  all  other  cirripedes;  and  these 
organs,  we  have  every  reason  to  believe,  possess  a  high 
classificatory  importance.  The  oesophagus  in  Cryptophialus, 
where  it  enters  the  stomach,  is  armed  with  teeth  and 
hairs,  moved  by  muscles,  forming  a  beautiful  structure,  of 
which  we  have  not  a  trace  in  any  other  cirripede.  Lastly, 
and  perhaps  most  importantly  of  all,  the  metamorphosis  is 
different ;  for  the  early  larval  stages  are  passed  under  an 
egg-like  condition  within  the  sack  of  the  parent;  and 
the  pupa  differs  from  the  pupae  of  all  other  cirripedes,  in 
not  having  natatory  thoracic  limbs,  and  is  therefore  only  able 
to  crawl  about  by  the  aid  of  its  great  prehensile  antennae. 

Thus  far  the  evidence  is  decisive  in  favour  of  Crypto- 
phialus being  placed  in  a  separate  Order;  but  if  we  were 
to  trust  to  the  characters  derived  from  the  external  covering 
or  carapace, — ^and  such  characters  are  of  high  importance, 
as  we  may  safely  infer  from  the  natural  arrangement  of  the 
foregoing  families  which  depends  on  the  structure  of  the 
carapace, — we  should  place  Cryptophialus  close  to  Alcippe 
amonst  the  Lepadidae.  These  genera  agree  in  their  bur- 
rowing habits, — in  their  attachment  by  a  horny  rostral  disc, 
— in  the  external  membrane  being  covered  with  triturating 
points, — in  the  spinose  and  notched  orifice,  with  an  external 
lateral  bar  on  each  side,  and  in  the  inner  tunic  of  the  sack 
being  protected  by  hairs  and  spines.  They  agree  to  a  con- 
siderable  extent  in  shape,  and  in  the  peculiar  arrangement 
of  the  muscles  of  the  whole  external  covering  of  the  animal : 
they  agree,  also,  in  their  manner  of  growth,  and  in  the  sack 
extending  down  to  their  basal  extremity.  Some  of  these 
resemblances  may  possibly  be  analogical,  and  due  to  simi- 
larity of  habits,  and  not  to  affinity ;  and  we  must  attribute 
to  mere  similarity  in  function,  a  certain  amount  of  resem- 
blance in  their  labrums,  for  this  part  is  essentially  different 
in  the  two  genera ;  and  to  the  same  cause,  the  resemblance 
between  the  brush  formed  by  the  two  pairs  of  thoracic  cirri  and 
caudal  appendages  at  the  end  of  part  of  the  thorax  in  Alcippe, 
with  the  three  pairs  of  abdominal  cirri  at  the  end  of  the 
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whole  thorax  in  Cryptophialus.  I  allade  to  this  latter  re- 
semblance, for  it  was  owing  to  it^  and  to  the  similarity  in 
the  habits  of  Cryptophialus  and  Alcippe,  that  I  stated,  in 
the  introduction  to  my  former  volume  on  the  Lepadidae,  that 
the  two  genera  would  probably  fall  into  the  same  order. 
In  the  structure  of  all  the  parts  of  the  mouth  and  of  the 
cirri,  in  the  digestive  organs  and  in  the  metamorphoses, 
Cryptophialus  is  not  more  closely  related  to  Alcippe  than  to 
any  other  genus  whatever  amongst  the  Lepadidse. 

Nevertheless  I  am  confirmed  in  the  view  that  the  external 
resemblances  between  these  two  genera  are  due  to  some 
real  affinity,  and  are  not  merely  analogical,  by  a  very  re- 
markable fact, — ^namely,  that  Alcippe  and  Cryptophialus 
are  both  bisexual,  and  have  males,  several  in  number,  at- 
tached exactly  in  the  same  position,  and  which  males  are 
so  closely  similar  that,  considered  by  themselves,  they  might 
absolutely  be  almost  classed  as  species  of  the  same  genus ! 
For  they  agree  in  the  absence  of  all  internal  organs  and 
parts,  excepting  the  single  testis,  vesicula  seminalis,  and 
immensely  long  probosciformed  penis ;  and  they  agree,  also 
in  manner  of  growth,  in  the  arrangement  of  the  muscles, 
and  even  in  shape.  The  whole  case  seems  to  me  very  singular, 
and,  as  far  as  my  knowledge  extends,  unique :  we  have  two 
animals,  of  which  the  females,  if  classed  by  their  external 
parts  (homologically  consisting  of  the  three  anterior  seg- 
ments of  the  head),  would  be  placed  alongside  each  other 
in  the  same  family ;  but  when  classed  by  the  whole  rest 
of  their  organisation,  certainly  must  be  ranked  in  dis- 
tinct orders ;  *  yet  the  males  of  these  very  same  animals 
might  almost  stand  in  the  same  genus.     If  it  be  asked 

*  M.  Milne  Edwards  would,  perhaps,  in  accordance  with  the  profound  views 
lately  propounded  bj  him  on  classification,  consider  Cryptophialus  as  an 
extremely  modified,  and,  to  a  certain  extent,  degraded  member  or  satellite  of 
the  tfpe  of  the  Lepadidn ;  but  I  do  not  myself  feel  able  to  draw  a  line  of  dis- 
tinction between  tne  being  a  very  abnormal  member  of  one  group,  and  belonging 
to  a  distinct  group.  I  may  add  that  I  have  several  times  tried  to  persuade 
myself,  with  no  success,  into  the  belief  that  I  have  somehow  misunderstood  the 
homologies  of  the  thoracic  segments  and  cirri  of  Alcippe  and  Cryptophialus ; 
for  if  this  were  so,  the  two  ffenera  could  be  brought  into  much  closer  relation- 
ship ;  but  with  any  conceivable  amount  of  error  on  my  part,  there  remains  the 
(p'eat  difference  in  the  metamorphosis,  not  to  mention  the  palpable  differences 
m  the  cirri,  the  parts  of  the  mouth,  and  in  the  whole  course  of  the  alimentary 
canaL 
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the  labrum,  being  produced  into  a  special,  lancet-formed 
organ,  articulated  at  its  base  and  capable  of  movement, 
and  in  the  palpi  projecting  straight  upwards,  we  have  a 
great  difference  from  all  other  cirripedes;  and  these 
organs,  we  have  every  reason  to  believe,  possess  a  high 
classificatory  importance.  The  oesophagus  in  Cryptophialus, 
where  it  enters  the  stomach,  is  armed  with  teeth  and 
hairs,  moved  by  muscles,  forming  a  beautiful  structure,  of 
which  we  have  not  a  trace  in  any  other  cirripede.  Lastly, 
and  perhaps  most  importantly  of  all,  the  metamorphosis  is 
different ;  for  the  early  larval  stages  are  passed  under  an 
egg-like  condition  within  the  sack  of  the  parent;  and 
the  pupa  differs  from  the  pupae  of  all  other  cirripedes,  in 
not  having  natatory  thoracic  limbs,  and  is  therefore  only  able 
to  crawl  about  by  the  aid  of  its  great  prehensile  antennae. 

Thus  far  the  evidence  is  decisive  in  favour  of  Crypto- 
phialus being  placed  in  a  separate  Order;  but  if  we  were 
to  trust  to  the  characters  derived  from  the  external  covering 
or  carapace, — and  such  characters  are  of  high  importance, 
as  we  may  safely  infer  from  the  natural  arrangement  of  the 
foregoing  families  which  depends  on  the  structure  of  the 
carapace, — we  should  place  Cryptophialus  close  to  Alcippe 
amonst  the  Lepadidae.  These  genera  agree  in  their  bur- 
rowing habits, — in  their  attachment  by  a  horny  rostral  disc, 
— in  the  external  membrane  being  covered  with  triturating 
points, — in  the  spinose  and  notched  orifice,  with  an  external 
lateral  bar  on  each  side,  and  in  the  inner  tunic  of  the  sack 
being  protected  by  hairs  and  spines.  They  agree  to  a  con- 
siderable extent  in  shape,  and  in  the  peculiar  arrangement 
of  the  muscles  of  the  whole  external  covering  of  the  animal : 
they  agree,  also,  in  their  manner  of  growth,  and  in  the  sack 
extending  down  to  their  basal  extremity.  Some  of  these 
resemblances  may  possibly  be  analogical,  and  due  to  simi- 
larity of  habits,  and  not  to  affinity;  and  we  must  attribute 
to  mere  similarity  in  function,  a  certain  amount  of  resem- 
blance in  their  labrums,  for  this  part  is  essentially  different 
in  the  two  genera ;  and  to  the  same  cause,  the  resemblance 
between  the  brush  formed  by  the  two  pairs  of  thoracic  cirri  and 
caudal  appendages  at  the  end  of  part  of  the  thorax  in  Alcippe, 
with  the  three  pairs  of  abdominal  cirri  at  the  end  of  the 
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whole  thorax  in  Cryptophialus.  I  allude  to  this  latter  re- 
semblance, for  it  was  owing  to  it,  and  to  the  similarity  in 
the  habits  of  Cryptophialus  and  Alcippe,  that  I  stated,  in 
the  introduction  to  my  former  volume  on  the  Lepadidae,  that 
the  two  genera  would  probably  fall  into  the  same  order. 
In  the  structure  of  all  the  parts  of  the  mouth  and  of  the 
cirri,  in  the  digestive  organs  and  in  the  metamorphoses, 
Cryptophialus  is  not  more  closely  related  to  Alcippe  than  to 
any  other  genus  whatever  amongst  the  Lepadidse. 

Nevertheless  I  am  confirmed  in  the  view  that  the  external 
resemblances  between  these  two  genera  are  due  to  some 
real  affinity,  and  are  not  merely  analogical,  by  a  very  re- 
markable fact, — namely,  that  Alcippe  and  Cryptophialus 
are  both  bisexual,  and  have  males,  several  in  number,  at- 
tached exactly  in  the  same  position,  and  which  males  are 
so  closely  similar  that,  considered  by  themselves,  they  might 
absolutely  be  almost  classed  as  species  of  the  same  genus ! 
For  they  agree  in  the  absence  of  all  internal  organs  and 
parts,  excepting  the  single  testis,  vesicula  seminalis,  and 
immensely  long  probosciformed  penis ;  and  they  agree,  also 
in  manner  of  growth,  in  the  arrangement  of  the  muscles, 
and  even  in  shape.  The  whole  case  seems  to  me  very  singular, 
and,  as  far  as  my  knowledge  extends,  unique :  we  have  two 
animals,  of  which  the  females,  if  classed  by  their  external 
parts  (homologically  consisting  of  the  three  anterior  seg- 
ments of  the  head),  would  be  placed  alongside  each  other 
in  the  same  family ;  but  when  classed  by  the  whole  rest 
of  their  organisation,  certainly  must  be  ranked  in  dis- 
tinct orders ;  *  yet  the  males  of  these  very  same  animals 
might  almost  stand  in  the  same  genus.     If  it  be  asked 

*  M.  Milne  Edwards  would,  perhaps,  in  accordance  with  the  profound  views 
lately  propounded  bj  him  on  classification,  consider  Cryptophialus  as  an 
extremely  modified,  and,  to  a  certain  extent,  degraded  member  or  satellite  of 
the  tfpe  of  the  Leoadidn ;  but  I  do  not  myself  feel  able  to  draw  a  line  of  dis- 
tinction between  tne  being  a  Terr  abnormal  member  of  one  group,  and  belonging 
to  a  dbtinct  group.  I  may  ada  that  I  have  several  times  tried  to  persuade 
myself,  with  no  success,  into  the  belief  that  I  have  somehow  misunderstood  the 
homologies  of  the  thoracic  segments  and  cirri  of  Alcippe  and  Cryptophialus ; 
for  if  this  were  so,  the  two  genera  could  be  brought  into  much  closer  relation- 
ship ;  but  with  any  conceivable  amount  of  error  on  my  part,  there  remains  the 
(preat  difference  in  the  metamorphosis,  not  to  mention  tne  palpable  differences 
in  the  cirri,  the  parts  of  the  mouth,  and  in  the  whole  course  of  the  alimentary 
canaL 
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why  the  position  of  Cryptophialus  in  the  system  should 
not  be  determined  by  the  male,  instead  of  by  the  fe- 
male^ the  answer  would  be  that  the  male  is  here  abn(»:mal 
and  rudimentary  in  its  whole  structure;  and  I  believe 
systematists  are  agreed  that  less  perfect  parts  (and  there- 
fore a  less  perfect  whole)  offer  less  valuable  characters 
than  the  more  perfect  parts  or  whole.  We  see  this  con- 
clusion plainly  verified  in  the  case  of  the  hermaphrodite 
Scalpellum  vulgare  and  Ibla  quaahivalvis,  for  there  can  be 
no  doubt  where  these  species  should  be  arranged,  yet  if  we 
attempted  to  place  them  by  their  complemental  males,  we 
should  utterly  fail :  exactly  in  the  same  manner,  if  Ibla 
Cuminffii  and  Scalpellum  omatum  were  ranked  by  their  males, 
they  would  be  quite  misplaced.  So  again,  if  we  were  to 
attempt  to  class  the  six  species  of  Scalpellum  by  their  males 
and  complemental  males,  undoubtedly  the  first  three  and  last 
three  species  of  the  genus  would  have  to  stand  in  distinct 
orders !  Hence  we  may  reject  the  males  as  a  foundation  for 
classification,  but  no  doubt  they  serve  to  show  that  the  re- 
semblances in  the  carapaces  of  Alcippe  and  Cryptophialus, 
are  not  merely  analogical  or  functional,  but  evince  a  true 
affinity,  though  these  genera  differ  so  greatly,  in  mouth, 
body,  cesophagus,  cirri,  and  especially  in  their  metamor- 
phoses. 


Cryptophialus  minuttjs.     PI.  23,  24,  fig.  1  to  19. 

Hob. — Chonoft  Archipelago,  Southern  Chile ;  imbedded  in  the  0otickolefa9 
Peruviana. 

PKMALE.      Fig.  1 — 18. 

General  Appearance,^ — This,  the  smallest  known  drri- 
pede,  is  flask-shaped  and  compressed,  with  a  small  orifice, 
on  a  more  or  less  produced  neck,  placed  at  one  comer :  one 
of  the  narrow  sides  of  this  carapace  is  somewhat  flattened  or 

*  I  am  gr«ktlj  indebted  to  Dr.  Hooker,  for  having  seyeral  yearB  ago,  when 
I  examined  this  my  first  cirripede,  aided  me  in  many  waTB,  and  shown  me  how 
to  dissect  the  more  difficult  parts,  and  for  having  maae  for  me  sevend  very 
correct  drawings,  which,  with  some  subsequent  alterations,  are  now  engraved. 
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depressed,  with  its  superior  edge  prolonged  a  little  upwards ; 
by  this  side,  the  animal  is  attached  to  the  cavity  in  the  shell, 
within  which  it  is  lodged.  There  is  here  no  distinction 
between  a  peduncle  and  capitidum,  that  is  between  the 
lower  or  anterior,  and  the  upper  or  posterior  end  of  the 
animal,  as  seen  externally.  The  small  orifice  is  toothed  and 
hairy :  it  is  coloured  purple,  as  is  likewise  the  projecting 
labrum ;  the  rest  of  the  animal  being  tinted  only  by  the 
muscles  and  internal  parts  seen  through  the  outer  integu- 
ments. The  largest  specimen  (fig.  2)  which  I  have  measured 
did  not  quite  attain  the  length  of  one  tenth  of  an  inch. 
This  cirripede  inhabits,  in  vast  numbers,  tlie  shells  of  the 
living  Concholepas  Peruviana,  amongst  the  Chonos  islands ; 
the  whole  outside  of  the  shell  being  sometimes  completely 
drilled  by  its  cavities,  almost  touching  each  other,  as  hap- 
pens in  the  case  of  Alcippe  with  the  shells  of  Buccinum. 
The  oval  aperture  leading  into  the  shell-cavity,  in  full-sized 
specimens,  is  between  *i^  of  an  inch  in  length :  it  is  gene- 
rally surrounded  by  a  narrow,  internal,  calcareous  rim, 
which  apparently  has  the  same  inorganic  origin,  as  in  Alcippe. 
The  toothed  orifice  of  the  carapace  leading  into  the  sack, 
fills  up  the  orifice  of  the  shell^cavity ;  but  it  can  be  volun- 
tarily withdrawn  a  little  :  when  opened,  and  the  animal  is 
in  action,  the  lancet-formed,  moveable  crest  of  the  labrum, 
And  the  abdominal  cirri,  are  exserted. 

Integuments. — The  external  membrane  is  colourless,  thin, 
but  strong ;  it  is  studded  with  minute  bifid,  trifid,  and 
quadrifid  points  of  hard  chitine,  which  are  the  agents  of 
excavation :  they  are  directed  upwards,  except  towards  the 
lower  end,  where  they  are  directed  from  the  disc  or  surface  of 
attachment.  These  points  beneath  the  orifice,  and  on  each 
side  close  along  the  lateral  bar,  are  larger  than  elsewhere. 
There  are  no  points  on  the  disc  or  surface  of  attachment,  which 
is  formed  of  somewhat  thickened,  yellowish  membrane,  and 
is  not  moulted,  like  the  rest  of  the  external  membrane,  but 
is  formed  of  successive  layers  extending  beyond  each  other ; 
the  lines  of  growth,  however,  being  obscure,  and  only  occa- 
sionally distinguishable.  The  disc  is  oval,  not  extending 
to  the  lower  end  of  the  animal,  and  with  the  upper  edge  thin- 
ning out  and  produced  upwards  (fig.  1).    The  animal,  during 
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its  growth,  moves  a  little  downwards  in  its  cavity,  by  means 
of  the  new  layers  of  the  attached  disc  being  formed,  not 
symmetrically  with  respect  to  the  old  layers,  but  beyond 
them  or  at  a  greater  depth  in  the  shell ;  hence  when  the 
animal  is  removed  quite  perfect,  by  the  Concholepas  being 
dissolved  in  acid,  the  upper  and  deserted  margin  of  the 
disc  or  surface  of  attachment  generally  projects  as  a  free 
edge,  but  in  a  tattered  and  worn  condition.  In  full 
grown  specimens,  which  have  ceased  burrowing  downwards, 
nearly  the  whole  disc,  though  occupying  the  same  position 
relatively  to  the  animal,  becomes  in  fact  deserted,  and  is 
lined  by  membrane  continuous  with,  and  like  that,  investing 
the  rest  of  the  body,  but  furnished  only  with  simple  blunt 
points,  instead  of  with  the  sharp  bifid  and  trifid  triturating 
points. 

The  orifice  is  formed  on  each  side  by  a  toothed  rim  of 
hard  chitine  (fig.  3,4),  which  can  be  opened  and  shut,  owing 
to  its  being  flexible  at  the  rostral  end,  and  folded  inwards 
at  the  carinal  or  posterior  end.  The  teeth  vary  in  arrange^ 
aient  and  sharpness :  generaUy  they  form,  taking  a  rim  on 
one  side  (fig.  3),  two  prominences  or  groups  of  points  at  the 
rostral  or  anterior  end,  always  separated  by  a  broad  notch, 
from  the  bottom  of  which  the  lateral  bar  extends  down- 
wards, from  the  posterior,  larger  and  less  regularly  toothed 
half  of  the  rim.  Of  these  teeth  the  lai^er  ones  project 
nearly  straight  up,  and  the  smaller  and  lower  teeth  outwards, 
graduating  into  the  smaller  teeth,  just  below  the  rim,  which 
again  graduate  into  the  minute  points,  studded  over  the 
whole  surface.  These  outer  teeth  probably  serve  to  prevent 
any  creature  crawling  into  the  cavity,  between  the  shell  and 
animal.  Scattered  bristles  rise  from  all  over  the  rim.  The 
lateral  bar,  above  alluded  to,  consists  of  the  general  mem- 
brane of  the  body,  thickened,  hardened,  rendered  elastic, 
coloured  yellow,  and  apparently  formed  into  a  fold :  where 
attached  to  the  under  side  of  the  rim,  at  the  above-men- 
tioned notch,  the  bar  is  thinner  and  more  flexible  than  else- 
where :  it  runs  half  way  down  the  animal,  first  straight  and 
then  curved  towards  and  closely  approaching  the  disc  or 
surface  of  attachment.  At  the  lower  end,  the  bar,  or  more 
strictly  the  thickened  membranous  margin  of  the  bar  {b\ 


CRYPT0PH1ALU8    MINUTUS.  569 

fig.  3),  expands  into  an  oblong,  slightly  rigid  plate,  studded 
with  from  three  or  four  to  ten  or  twelve  points,  which  have 
their  ends  expanded  and  truncated,  or  even  slightly  bifid. 
The  extremity  of  this  plate  projects  freely  from  the  general 
surface  of  the  body.  We  shall  afterwards  refer  to  the  use 
of  this  extremely  peculiar  bar  and  plate. 

The  two  rims  forming  the  orifice  cannot  be  quite  closed ; 
but  ingress  by  any  foreign  object  into  the  sack  is  beautifully 
prevented  by  an  internal  membranous  lip  on  each  side  {d^ 
fig.  3, 4),  and  by  a  third  inwardly  folded  lip  {(t)  at  the  pos- 
terior and  broad  end  of  the  orifice.  These  three  lips  can  be 
brought  together,  and  form  a  valve.  The  lateral  lips  are  very 
narrow  at  the  mouth  or  rostral  end  of  the  orifice,  where  the 
hairy  lancet-shaped  crest  of  the  labrum  closes  the  orifice^  and 
largely  expand  towards  the  posterior  end:  they  are  pro- 
duced from  the  inner  tunic  of  the  sack :  they  appear  formed 
of  the  finest  hairs,  placed  parallel  and  approximate,  but  when 
examined  under  the  highest  powers,  these  hairs  (for  they 
still  appear  such)  are  found  to  be  united  by  delicate  mem- 
brane^ which  has  its  extreme  edge  fimbriated.  The  third, 
or  posterior  and  inwardly  folded  lip,  difiers  in  being  com- 
posed of  much  coarser,  flattened  hairs,  which  are  united 
towards  their  bases,  and  are  free  at  their  extremities,  where 
they  are  serrated  or  coarsely  plumose  on  both  sides. 

The  sack  extends  down  to  the  lower  end  of  the  animal. 
It  is  lined  by  delicate  membrane.  At  the  orifice  on  each 
side,  a  little  posteriorly  to  the  lateral  external  bars,  this 
inner  membrane  is  strengthened  by  a  pair  of  thin  yel- 
lowish bars  {c\  fig.  3),  which  run  parallel  to  the  straight 
portions  of  the  external  bars.  These  inner  bars  at  their 
lower  ends  become  pointed  and  die  out:  at  their  upper 
ends,  and  close  to  the  rim,  they  are  broader,  but  more 
flexible,  and  so  transparent  as  hardly  to  be  distinguished 
from  the  rest  of  the  membrane.  At  the  rostral  end  of  the 
orifice,  in  a  medial  line,  this  same  inner  tunic  of  the  sack  is 
thickened  for  a  short  space  downwards,  so  as  to  form  a  fifth 
bar  {d') ;  which  separating  from  the  inner  tunic,  runs  in- 
wards  between  the  outer  and  inner  membranes  of  the  cara- 
pace (i.  e.  between  b  and  c,  fig.  3,  5),  behind  the  mouth,  as  far 
down  as  opposite  to  the  lower  end  of  the  oesophagus,  and 
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there  becoming  thinner  and  ligamentous,  gives  attachment 
to  some  powerful  muscles. 

At  each  exuviation,  the  external  membrane  with  the  den- 
tated  hardened  orifice,  the  lateral  bars,  the  inner  tunic  of  the 
sack  with  its  bars,  are  all  moulted,  together  with  the  usual 
integuments  of  the  animal's  body.  New  and  sharp  triturating 
points  are  thus  periodically  formed  for  the  work  of  exca- 
vation. The  whole  animal  increases  during  growth  in  every 
direction,  and  therefore,  at  its  lower  or  basal  end,  as  was 
the  case  with  Alcippe.  The  disc  or  surface  of  attach* 
ment^  is  added  to  by  new  underlying  layers,  extending  be- 
yond the  old  layers  at  the  lower  end  and  on  the  sides,  but  not 
at  the  upper  end,  where,  as  in  the  case  of  the  calcareous  discs 
of  Lithotrya,  the  old  layers  are  deserted  and  worn  away.  I 
saw  what  I  believed  to  be  little  globules  or  patches  of  cement; 
but  I  was  not  able  to  discover  any  cement-ducts. 

Muscles  of  Sack  and  Orifice. — ^The  animal  is  surrounded 
by  rather  strong  longitudinal  muscles,  not  running  up  close 
to  the  orifice :  these  muscles  exhibited,  to  my  surprise,  dis- 
tinct traces  of  transverse  striae :  there  are  no  external  trans- 
verse muscles,  as  in  all  the  Lepadidse.  Attached  to  both  sides 
of  the  inward  fold  or  hinge,  at  the  posterior  end  of  the 
orifice,  some  striated  or  voluntary  muscles  run  for  a  short 
distance  downwards,  diverging  like  a  fan :  their  contraction 
would  cause  the  dentat^d  rim  to  open :  a  strictly  homo- 
logous muscle  occurs  only  in  Aloippe.  At  the  opposite  end 
of  the  orifice,  a  remarkably  powerful  voluntary  musde  is 
attached  to  the  ligamentous  bar  above  described  as  pro- 
ceeding from  the  rostro-medial  end  of  the  toothed  rim 
(c")\  and  at  its  lower  expanded  end,  it  is  attached  under 
rather  above  the  middle  of  the  disc:  this  muscle  cor- 
responds with  a  similar  one  in  Alcippe,  and  with  some 
much  weaker  muscles  in  other  Lepadidse.  Its  action  would 
be  to  draw  down  within  the  shell-cavity  the  whole  den- 
tated  rim,  and  likewise  to  close  the  orifice;  and  here,  I 
believe,  come  into  use  the  lateral  elastic  homy  bars  with 
their  curious  basal  projecting  plates,  furnished  with  ex- 
panded points^  for  much  friction  would  thus  be  caused  by, 
yet  some  play  be  allowed  for,  the  several  movements ;  the 
elasticity  of  the  bar  bringing  up  the  dentated  orifice,  when 
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the  powerful  muscles  attached  to  the  rostral  end  of  the  latter 
became  relaxed.  Round  the  space  where  the  just-mentioned 
muscles  are  attached  to  the  homy  disc,  a  sheet  of  other 
muscles  radiate,  a  few  on  both  sides  obliquely  upwards,  but 
the  greater  number  transversely  and  within  the  first-described 
longitudinal  muscles ;  they  extend  on  both  sides  about  half 
round  the  animal.  There  are  similar  muscles  in  Alcippe, 
but  not  extending  so  far  round  the  animal.  Their  action 
must  be  to  draw  the  whole  carapace  towards  the  surface  of 
attachment ;  the  action  of  the  longitudinal  muscles  being  to 
shorten  it ;  the  orifice  supported  by  the  lateral  horny  bars, 
serving  as  the  fulcrum  for  the  contraction  of  the  longitudinal 
muscles.  I  could  not  see  any  adductor  scutorum  muscle, 
although  I  looked  particularly  under  the  expanded  plates  at 
the  ends  of  the  lateral  external  horny  bars. 

Body. — This  is  laterally  compressed:  it  is  widest  and 
thickest  at  the  upper  end,  and  thence  tapers  to  the  lower 
or  posterior  end.  The  last  three  or  four  thoracic  segments 
are  bent  under  the  anterior  segments,  gi\ing  the  whole 
something  of  the  appearance  of  certain  crustaceans,  divested 
of  their  legs.  The  somewhat  conical  mouth,  with  its  sin- 
gular labrum,  is  very  large.  The  body  consists  of  eight  seg- 
ments. The  first  segment  (fig.  5,  i),  or  that  succeeding  the 
mouth,  is  the  seventh  or  last  cephaUc  segment  of  the  arche- 
type crustacean ;  it  is  the  largest  of  all  eight  segments ;  it  is 
joined  by  its  dorsal  surface  to  the  carapace  or  external 
covering  of  the  animal,  and  the  membrane  vrith  which  it  is 
invested  is  prolonged  upwards  and  downwards  (c,  c,  fig.  5), 
and  so  forms  the  inner  tunic  of  the  sack.  The  succeeding 
seven  segments  are  thoracic ;  they  are  free,  and  are  destitute 
of  limbs ;  the  articulations  separating  them  are  transverse. 
The  first  and  second  thoracic  segments  give  rise,  on  their 
medial  dorsal  surfaces,  each  to  a  remarkable  tapering  curved 
appendage,  presently  to  be  described.  At  the  end  of  the 
last  thoracic  segment,  there  is  a  minute  abdomen,  bearing 
three  pairs  of  biramous  cirri. 

The  Mouth  consists  of  three  pairs  of  organs,  namely,  the 
outer  maxillae,  maxillae,  mandibles  with  their  palpi,  and  of 
a  great  and  very  curious  labrum.  These  organs,  by  the  fusion 
(as  in  other  cirripedes)  of  their  lower  segments,  form  a  large, 
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somewhat  conical,  projecting  mouth,  which  is  separated  on 
the  ventral  surface  from  the  rest  of  the  body  by  a  distinct 
fold  or  articulation^  where  the  muscles  proceeding  to  the  above 
gnathites  are  attached.  The  labrum  {e^  fig.  5, 9)  is  of  large 
size ;  and  the  crest  close  over  the  opening  of  the  oesophagus 
is  produced  into  a  great,  lancet-shaped,  moveable  organ, 
wholly  unlike  anything  occurring  in  any  other  cirripede : 
it  is  coloured  purple,  and  is  thickly  fringed  in  the  upper  part 
by  very  fine  hairs :  it  is  bowed  a  little  backwards  from  the 
mouth :  the  base,  which  rather  overhangs  the  oesophagus, 
is  a  little  contracted,  and  is  transversely  marked  by  an 
articulation :  two  small,  parallel,  voluntary  muscles  (with 
transverse  striae)  are  attached  at  their  lower  ends  close 
beneath  the  articulation,  and  extend  about  one  third  up  the 
organ :  their  contraction  would  serve  to  erect  it ;  and  their 
relaxation  would,  apparently,  allow  it  to  fall  backwards  on 
a  little  knob  {e\  fig.  5)  behind.  This  little  knob  resembles 
a  similar  projection  in  many  of  the  Lepadidse.  As  the 
labrum  is  formed  of  similar  membrane  with  that  of  the  suc- 
ceeding segment  of  the  body,  its  limit  downward,  beneath 
the  knob,  can  be  told  only  by  a  small  apodeme  which  pro- 
jects inwards,  at  a  little  distance  within  the  line  where  the 
membrane  of  the  body  is  reflexed  upwards  (e),  so  as  to  form 
the  inner  tunic  of  the  sack. 

The  mandibles,  palpi,  and  maxillae,  all  project  more  than 
is  usual.  The  Pcdpi  (/,  fig.  9,  5)  are  narrow,  flattened,  and 
taper  a  little ;  they  support  a  few  long  bristles  on  their  tips, 
and  on  one  of  their  sides.  In  every  other  cirripede  (in  which 
the  palpi  are  developed)  they  are  directed  transversely  across 
the  mouth,  one  towards  the  other,  and  are  for  a  considerable 
space  united  to  the  labrum :  here  they  project  straight  up, 
and  seem  to  rise  exteriorly  to  the  bases  of  the  mandibles ; 
they  are,  however,  united  to  the  basal  lateral  edges  of  the 
labrum,  and  when  the  latter  is  torn  from  the  rest  of  the 
mouth,  the  palpi  separate  with  it.  I  could  not  distinguish 
the  knob  on  which,  in  every  other  cirripede,  the  palpi  aie 
articulated.  The  Mandibles  (fig.  8)  have  an  upper,  lower, 
and  middle  tooth,  with  some  finer  intermediate  points  and 
hairs.  The  MawiUa  (fig.  7)  are  narrowed  in  at  their  spinose 
edge,  where  there  are  three  large  spines  and  several  finer 
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bristles,  together  forming  a  flattened  brush :  this  organ  is 
remarkable  from  the  apodeme  {a)  being  bent  into  the  shape 
of  a  scythe,  with  the  terminal  or  blade-portion  a  little  ex- 
panded, and  directed  backwards  and  inwards.  The  Outer 
mcuciUa  are  sub-triangular  in  outline,  with  several  bristles  on 
their  summits  and  along  their  outer  surfaces. 

Segments  of  Body. — I  have  stated  that  the  mouth  is 
succeeded  by  eight  segments.  As  in  all  the  cirripedes 
hitherto  described,  the  body  consists  of  only  six  segments, 
the  number  eight  at  first  seems  very  improbable,  and  there- 
fore I  may  be  permitted  to  state  that  both  Dr.  Hooker  and 
myself,  when  first  examining  this  animal,  and  having  no 
notion  whatever  regarding  its  homologies  or  the  structure 
of  other  cirripedes,  came  to  the  conclusion,  judging  only 
from  external  appearances,  that  is,  from  the  transverse 
folds,  and  from  the  lines  of  movement  when  the  body  was 
bent  by  a  needle,  that  there  were  really  eight  segments.  I 
have  since  carefully  looked  to  this  point :  when  the  outer 
membrane  is  cleaned  and  examined,  the  four  posterior  seg- 
ments are  very  plain,  owing  to  a  dorsal  medial  line,  being 
alternately  either  thickened  and  coloured  yellowish,  or  thin 
and  colourless :  the  four  anterior  segments  are  less  plain, 
but  yet  the  membrane  on  the  dorsal  surface,  on  the  line  of 
each  fold  or  articulation,  does  present  some  difference,  from 
being  destitute  of  the  fine,  transverse,  toothed  scales  which 
occur  on  other  parts.  But  I  lay  most  stress  on  the  fact,  that 
all  these  eight  articulations  were  used  for  the  attachment 
of  muscles.  Hence  I  conclude  that  the  eight  segments  are 
real ;  and  we  shall  see,  in  the  next  order,  that  the  very  same 
eight  segments  are  as  plain  in  Proteolepas,  as  in  the  larva 
of  an  insect  or  as  in  an  annelid.  There  is  good  reason  to 
believe  that  the  general  covering  or  carapace  consists  in  all 
cirripedes  of  the  three  anterior  segments,  and  that  the  mouth 
(judging  from  its  appendages)  also  consists  of  three  segments, 
consequently  the  first  segment  of  the  body  in  Cryptophialus 
must  be  the  seventh  or  last  cephalic  segment,  and  the  seven 
next  free  segments  must  be  the  normal  seven  thoracic  seg- 
ments. 

The  first  segment  of  the  body  (t.  e.  last  cephalic,  fig.  5,  1) 
is,  as  stated,  the  largest,  and  is  attached  dorsally  to  the 
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carapace :  its  ventral  surface  is  flattened,  and  is  formed  of 
somewhat  thickened  membrane :  on  each  side,  a  little  below 
the  articulation  separating  this  segment  from  the  month, 
there  is  a  small  blunt  projection,  with  the  free  part  only 
^th  of  an  inch  in  length.  Each  of  these  appendages  bears 
four  or  five  bristles  on  one  side  near  the  summit,  and  a  few 
on  the  other  side,  lower  down :  from  their  position  I  be- 
lieve them  to  be  rudiments  of  a  first  pair  of  maxillipeds 
(tetartognathites  of  Milne  Edwards),  of  which  no  trace  occurs 
in  any  other  cirripede.  The  differences  between  this  s^- 
ment  and  the  seven  socceeding  segments,  is  of  interest,  as 
offering  some  confirmation  of  the  belief,  lately  disputed  by 
some  naturalists,  that  the  cephalic  and  thoracic  segments  in 
the  class  Crustacea,  do  differ  in  their  nature, — a  conclusion 
which  we  shall  see  further  confirmed  under  Froteolepas. 
The  second  and  third  (i.  e.  first  and  second  thoracic)  seg* 
ments  (2,  3,  fig.  5)  are  the  next  largest,  and  are  remarkable 
from  supporting  singular  appendages,  already  alluded  to« 
The  sides  of  the  second  segment  are  formed  of  thickened 
yellowish  membrane.  The  fifth  and  sixth  segments  are  tiw 
smallest,  and  mark  the  point  of  chief  flexure  of  the  body. 
The  eighth  segment  is  a  little  elongated,  formed  of  thicker 
membrane  than  the  other  segments,  and  dorsally  is  indented 
by  the  anus. 

The  singular  tapering  appendages  (fig.  5,  e,  i)  arising  dor- 
sally  from  the  second  and  third  segments,  differ  from  each 
other  only  by  the  upper  one  being  smaller,  less  curled,  and 
perhaps  rather  smoother.  When  first  examining  this  animal, 
not  knowing  that  it  was  female,  and  not  finding  a  probos- 
ciformed  penis,  I  concluded  that  these  organs  were  of 
this  nature,  —  an  excusable  mistake,  considering  their 
almost  ringed  structure,  their  somewhat  constricted  bases, 
the  direction  of  their  curvature,  and  their  position  in  the 
midst  of  the  ova  within  the  sack.  On  carefrd  examination, 
however,  these  appendages  are  seen  not  to  be  truly  ringed 
or  articulated,  but  are  covered  with  transverse  lines  of 
scales,  hirsute  on  their  edges ;  these  scales  being  less  dis- 
tinct, or  even  quite  absent  on  the  smooth  upper  portion ; 
they  do  not  include  any  muscles;  they  are  imperforate 
at  the  apex,  which  is  not  furnished  with  bristles  (as  seems 
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always  to  be  the  case  with  the  proboscifonned  penis); 
and,  lastly,  they  are  lined  by  corium,  but  are  not  occu- 
pied by  any  vessel,  gland,  or  organ  of  any  kind.  The  only 
function  which  I  can  ass^  to  these  appendages,  is  that  of 
aiding  the  retention  of  the  ova  within  the  sack :  for  the  ova, 
when  first  produced,  are  aggregated  round  them ;  at  this 
period  I  several  times  observed  long,  somewhat  curled,  very 
thin  fibres,  not  tapering  like  hairs,  adhering  to  both  ap- 
pendages, the  nature  of  which  fibres  I  cannot  explain.  In 
very  many  cirripedes  there  seems  a  strong  tendency  to  the 

{)roduction  of  tapering,  filamentary  appendages,  somewhat 
ike  the  two  (i,  k)  here  described, — namely,  at  the  bottom  of 
the  sack  in  some  BalaninsB,  at  the  bases  of  the  anterior  cirri  in 
Lepas  and  in  some  other  genera,  and  on  the  dorsal  surface 
of  the  prosoma  in  certain  species  of  PoUicipes ;  in  this  latter 
case  some  of  these  appendages  were  covered  by  scales ;  and 
the  prosoma  whence  they  arose  answers  to  the  third  seg- 
ment of  the  body  in  Cryptophialus,  or  that  supporting  the 
lower  and  larger  appendage.  Appendages  of  this  nature, 
in  several  cirripedes,  serve  for  the  lodgment  of  the  testes, 
but  in  some  cases  they  are  of  no  apparent  use,  excepting, 
perhaps,  in  aiding  respiration  by  the  expansion  of  corium 
thus  exposed,  and  this  partially  may  be  their  function  here, 
for  there  are  no  proper  branchiae. 

Cirri. — ^There  are  three  pairs,  together  forming  a  nearly 
straight  brush,  of  considerable  length,  projecting  in  a  line 
with  the  last  thoracic  segment.  Each  cirrus  is  biramous. 
In  a  moderately  large  specimen  there  were  twenty  segments 
in  one  of  the  longest  rami.  Each  segment  (fig.  14,  a)  is 
strengthened  by  a  dorsal  or  posterior  shield  of  thickened 
yellowish  membrane,  from  the  upper  edge  of  which  a  single 
smooth  spine  projects;  the  anterior  surface  is  likewise 
strengthened  on  the  two  edges  by  thickened  membrane, 
and  supports  two  pairs  of  long  spines,  which  are  plumose, 
or  rather  hirsute,  on  both  sides.  In  the  lower  segments 
of  both  rami  of  the  several  cirri,  the  inner  spine  of  each 
pair  is  considerably  shorter  than  the  outer  spine, — evidently 
in  relation  to  the  little  power  of  divergence  of  the  two 
rami.  All  the  cirri  resemble  each  other,  excepting  that  the 
rami  of  the  anterior  pair,  are  rather  shorter  than  those 
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of  the  other  cirri,  but  the  dorsal  spines  on  their  segments 
are  longer.  In  aU  ordinary  cirripedes  the  two  rami  are 
equally  supported  by  the  upper  segment  of  the  pedicel, 
which  latter  is  very  short  compared  with  the  lower  segment, 
and  is  separated  from  it  by  a  transverse  articulation.  Here 
(fig.  1 3}  the  exterior  or  anterior  ramus  is  articulated  on  the 
pedicel,  almost  like  a  branch,  in  front  of  the  other  ramus, 
which  seems  more  directly  continuous  with  the  pedicel. 
The  upper  segment  of  the  latter  is  separated  from  the  lower 
segment,  both  being  of  about  the  same  size,  by  a  very  ob- 
lique articulation.  On  the  front  surfaces  of  the  pedicels 
there  are  two  or  three  pairs  of  spines. 

Abdomen. — The  three  cirri  on  one  side  are  separated 
fix)m  their  opposite  pairs  by  a  prominent,  longitudinal  fold, 
formed  of  thickened  yellowish  membrane,  which,  when 
foreshortened  by  being  viewed  dorsally,  looks  like  a  style 
projecting  immediately  beneatli  the  anus.  The  transverse 
folds  separating  the  three  pairs,  are  exceedingly  slight  The 
inner  basal  edges  of  the  pedicels  of  the  cirri  project  slightly 
inwards  as  apodemes,  giving,  I  believe,  attachment  to  some 
muscles.  The  anus  lies  between  the  posterior  pair  of  cirri, 
and  deeply  indents  the  last  thoracic  segment.  The  trans- 
verse  folds  separating  the  three  pairs  of  cirri,  little  developed 
as  they  are,  must,  according  to  all  analogy,  be  considered  as 
repi-esenting  three  segments  of  the  body,  and  as  we  have 
accounted  for  seven  cephalic  and  seven  thoracic  segments, 
we  must  conclude  that  these  are  three  abdominal  segments. 
We  know,  moreover,  that  the  abdomen  in  the  pupae,  of  the 
Thoracica,  with  a  single  exception,  does  actually  consist  of 
three  segments. 

Movements  of  the  Mouth,  Thorax,  and  Cirri,  8fc. — Judging 
from  the  fact  of  the  lancet-shaped  appendage  of  the  labrum 
being  more  or  less  exserted  in  dead  specimens  out  of  the 
shell-cavity,  and  from  the  analogy  of  other  cirripedes,  I  do 
not  doubt  that  the  whole  mouth  can  be  considerably  raised 
and  depressed ;  we  have  seen,  also,  that  the  rostral  end  of 
the  toothed  orifice  of  the  sack  can  be  pulled  down,  which 
would  aid  in  exposing  the  mouth  and  labrum.  The  well- 
articulated  thorax,  by  the  aid  of  the  muscles  attached  to 
every  segment^  can  certainly  be  doubled  up  and  contracted, 
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SO  that  the  cirri  with  their  pedicels  (coloured  purple  like  the 
exposed  labrum)  can  be  wholly  protruded  out  of  the  sack 
and  shell-cavity.  The  three  cirri  no  doubt  can  be  separated 
a  little  from  each  other,  both  transversely  and  longitudinally; 
and  according  to  analogy,  the  two  rami  of  each  cirrus  can 
likewise  be  separated :  there  are,  also,  muscles  for  moving 
the  two  segments  of  the  pedicel  of  each  cirrus ;  and  other 
muscles  run  up  the  many  segments  of  the  rami.  We  have 
seen  that  the  great  lancet-formed  appendage  of  the  labrum, 
laterally  fringed  with  fine  hairs,  can  be  erected ;  and  I  do 
not  doubt  that  the  prey  when  entangled  by  the  expanded 
cirri,  is  borne  against  this  appendage,  and  is  then,  by  the 
retraction  of  the  thorax,  dragged  down  its  smooth  surface 
to  the  mouth,  where  it  is  seized  by  the  mandibles  and 
maxillae,  which  lie  like  a  trap  at  the  bottom  of  an  inclined 
and  moveable  plane. 

Alimentary  Canal. — The  oesophagus  is  long;  it  runs 
backwards  from  the  mouth  and  then  downwards;  at  its 
lower  end,  where  it  enters  the  stomach,  the  part,  which  in 
other  cirripedes  is  expanded  and  bell-shaped,  is  modified 
in  a  tuost  singular  and  quite  peculiar  manner;  for  the 
lower  part  of  the  oesophagus,  after  widening  a  little, 
becomes  converted  into  what  appears  at  first  like  a  square 
box,  TWRjths  of  an  inch  across.  This  box  is  really  deeply  folded 
(see  diagram,  PI.  24,  fig.  11)  into  six  longitudinal  ridges  and 
hollows :  two  of  these  hollows,  facing  each  other,  are  wider 
than  the  others,  and  when  the  organ  is  dissected  out  of  the 
body,  it  generally  lies  (fig.  10)  with  one  of  these  faces  exactly 
over  the  other,  the  narrower  lateral  folds  being  thus  hidden, 
and  the  whole  consequently  appearing  like  a  simple  square 
box  with  concave  sides.  But  when  a  section  is  made,  or  the 
lower  open  end  is  turned  upwards,  we  see  that  the  organ  is 
six-rayed  and  elongated,  with  the  longer  axis  standing 
parallel  to  the  flattened  sides  of  the  animal's  body.  The 
edges  of  the  folds  are  formed  of  yellowish,  thickened  mem- 
brane, with  a  sinuous  or  beaded  outline,  which  sei've  to 
strengthen  the  organ.  Internally,  the  two  broad  concave 
sides  are  armed,  in  their  upper  inwardly  prominent  (fig.  12) 
part,  each  with  a  disc,  T^s^ths  of  an  inch  in  diameter,  crowded 
with  short,  thick,  brownish,  inwardly  projecting  teeth.     The 
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two  discs  stand  exactly  opposed  to  each  oth^.  The  bases 
of  the  teeth,  seen  from  the  outside  (PI.  24,  fig.  1 0),  seem  like 
brown  little  circles,  with  a  smaller  circle  within.  The  disc 
obscurely  appears  to  be  formed  by  the  confluence  of  two 
smaller  discs  which  lie,  I  believe,  at  a  very  small  angle  to 
each  other :  beneath  each  of  these  half  discs  there  is  a  longi- 
tudinal band  of  very  fine  hairs,  the  two  bands  uniting  into 
one,  lower  down  within  the  oi^n.  The  internal  longitudinal 
edges,  also,  of  the  four  lateral  smaller  folds  are  likewise 
clothed  with  fine  hairs ;  hence  we  have  six  parallel  longi- 
tudinal rows  of  very  fine  but  stiff  hairs,  or  eight,  if  the  united 
bands  on  the  two  broader  faces  under  the  discs  be  counted 
each  as  two.  These  bands  of  hairs,  and  the  opposed  discs, 
armed  with  very  strong  teeth,  can  be  separated  and  brought 
together  with  force,  by  the  action  of  strong  constrictor  and 
diverging  muscles.  Hence  any  prey  carried  down  the 
oesophagus,  before  entering  the  stomach,  would  have  to  pass, 
aft  it  were  through  a  mill,  and  be  subjected  to  a  severe 
trituration  by  the  discs  of  teeth,  and  immediately  beneath  to 
a  brushing  by  the  six  longitudinal  bands  of  hairs.  This 
curious  and  unique  structure  answers,  I  believe,  the  same 
purpose  as  the  four  convex,  hardish,  crenated  buttons  on 
the  posterior  thoracic  cirri  in  Alcippe,  which  are  likewise 
unique  in  that  genus.  I  observed  that  in  some  specimens 
the  teeth  had  been  worn  quite  blunt,  but  the  teeth  and  hairs 
are  periodically  moulted  and  renewed,  together  with  the 
whole  oesophagus. 

The  stomach  is  broadest  at  the  upper  end,  and  extends 
from  a  little  beneath  the  mouth  down  to  the  fifth  segment 
of  the  body,  where  it  becomes  narrow.  It  presented  an 
irregularly  contracted  appearance,  and  was  covered  by  a 
pulpy  hepatic  layer.  The  rectum  is  of  rather  large  aia- 
meter ;  it  extends  from  the  middle  of  the  fifth  segment  to 
the  end  of  the  eighth  segment  of  the  body,  or  seventh  of  the 
thorax,  where  the  large  anus  is  situated,  lying  between  the 
posterior  abdominal  cirri,  and  partly  hollowed  out  in  this 
seventh  segment.  The  rectum,  as  in  all  other  cirripedes,  is 
periodically  moulted.  The  food  is  of  a  bright  green  colour, 
as  if  of  a  confervoid  nature ;  the  triturating  and  brushing 
action  of  the  oesophagus  seems  to  roll  this  matter  into  pellets, 
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which  apparently  retain  this  form  until  finally  expelled  as 
excrement :  certainly  the  excrement  is  in  pellets,  and  I  have 
several  times  seen  pellets  within  the  stomach. 

Oryans  of  Generation. — The  specimens  as  yet  described 
are  exclusively  female,  there  being  certainly  no  testes  or 
vesiculae  seminales.  As  in  every  specimen  collected  (early 
in  January)  there  were  within  the  sack  either  nearly  ma- 
ture eggs,  or  young  larvae,  it  was  the  worst  period  for  seeing 
the  ovarian  caeca,  and  I  have  failed  to  discover  them  in 
the  specimens  now  long  kept  in  spirits  of  wine;  but  I  cannot 
doubt  they  would  be  found,  between  the  inner  and  outer 
tunics  of  the  carapace  or  general  covering,  near  the  disc.  I 
have  stated  in  my  origincd  notes,  made  when  the  specimens 
were  alive,  that  the  ova  are  at  first  perfectly  detached ;  but 
some  appearances  make  me  believe  that  I  overlooked  (as 
might  easily  happen)  the  often  excemvely  fine  membrane 
which  in  other  cirripedes  unites  the  ova  together,  and  so  forms 
the  ovigerous  lamellae.  The  ova  are  much  less  numerous 
than  in  other  genera,  varying  from  only  nineteen  to  about 
sixty.  In  the  same  individual  all  the  eggs  were  always  in 
the  same  state  of  development. 

Metamorphoses. — The  true  ova,  in  their  earliest  condition, 
when  in  the  sack,  are  ovate  (PI.  24,  fig.  1 5),  orange-coloured, 
quite  smooth,  and  barely  ^^th  of  an  inch  in  their  longer  axes. 
They  soon  become  broader  at  one  end  than  at  the  other;  and 
by  degrees  the  narrow  posterior  pointed  end  becomes  de- 
veloped into  a  shghtly  club-shaped,  almost  transparent 
(fig.  16)  horn,  and  the  broader  anterior  end,  into  two  rather 
longer  horns.  The  length  of  the  oval  part,  not  measuriirg 
the  horns,  is  nearly  the  same  as  in  the  primary  true  egg 
condition.  There  is  as  yet  no  trace  of  internal  organs,  the 
whole  contents  consisting  of  pulpy  granular  matter.  How 
far  the  above  changes  are  effected  by  moulting,  either  of 
the  whole  or  of  piurt  of  the  integuments  of  the  egg-like 
body,  I  cannot  say ;  but  the  pulpy  matter  within  the  ovum, 
even  in  its  earliest  stage,  was  included  within  an  inner  en- 
velope or  case. 

In  the  next  distinct  stage  (there  being,  however,  slighter 
intermediate  changes)  the  posterior  horn  has  shrunk,  and 
become  converted  into  a  bluntly-pointed  conical  termina- 
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tion  for  the  whole  body  (fig.  17),  whereas  the  two  anterior 
horns  have  approached  each  other  on  the  future  ventral  sur- 
face, and  have  increased  considerably  in  length  and  thickness, 
and  contain  within  them  the  prehensile  antennae,  which  can 
be  externally  seen,  and  which  I  dissected  out  of  these  horn- 
like cases.  The  oval  part  of  the  egg-like  larva  (for  I  hardly 
know  what  to  call  it)  is  now  very  slightly  shrunk,  being  hardly 
more  than  Tenths  of  an  inch  in  length.  At  this  stage,  these 
bodies  adhere  by  the  tips  of  their  anterior  horns,  containing 
the  antennae  in  process  of  formation,  to  the  inner  tunic  of 
the  sack,  and  likewise  in  little  groups  one  to  another :  as  the 
included  prehensile  antennae  ultimately  become  attached  by 
cement  (proceeding,  no  doubt,  as  usual,  from  a  modified 
portion  of  the  ovarian  tubes),  it  seems  probable  that  some 
cement  may  at  this  early  period  be  excreted,  but  I  could 
not  make  out  the  exact  means  of  attachment.  The  egg- 
like larvae  are,  also,  aggregated  round  the  tapering  curled 
dorsal  appendages  of  the  second  and  third  segments  of  the 
body,  and  it  is  possible  that  at  this,  or  at  an  earlier  period, 
these  appendages  may  act  like  the  ovigerous  fraena  in  the 
Lepadidae,  and  serve  to  retain  the  egg-like  larvae  within  the 
sack. 

We  come  now  to  the  last  larval,  or  pupal  condition, 
before  the  final  metamorphosis  into  the  mature  animal;  the 
changes  above  described  have  been,  at  least  to  a  great 
degree,  if  not  absolutely  gradual;  but  the  pupa  suddenly 
appears  perfectly  developed,  from  the  moulting  of  tl^e  last- 
described  horned,  egg-like  larva.  It  is  now  a  free.animal 
ci^awling  about  the  sack  of  its  female  parent.  It  has  increased 
u  little  in  length,  as  compared  with  the  oval  part  of  the  egg- 
like larva  in  its  second  stage,  namely,  from  a  little  above 
^^tbs  to  TuSuths  of  an  inch:  from  the  position  of  the  prehensile 
antennae  in  the  two  states,  I  have  no  doubt  that  this  increase 
of  size  is  entirely  due  to  the  anterior  part  of  the  pupa  being 
doubled  up  whilst  within  the  egg-like  larval  envelope.  The 
pupa  in  shape  (fig.  18)  somewhat  resembles  a  coffin,  and  is 
far  less  laterally  compressed  than  other  pupae,  and  hence  can 
easily  be  placed  either  on  its  doi^sal  or  ventral  surface.  The 
prehensile  antennae  are  of  large  size :  when  the  animal  was 
ulive,  they  were  concealed  under  and  partially  included  within, 
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the  front  part  of  the  carapace  or  shell,  which  in  this  condition 
was  not  so  much  truncated  as  in  the  drawing  given  (fig.  18) 
of  a  specimen  lying  on  its  back,  with  its  antennae  protruded. 
Some  specimens  formerly  examined  for  me  by  Dr.  Hooker, 
had  their  antennae  and  whole  ventral  surface  forced  out- 
wards, apparently  from  the  endosmose  of  the  spirits  of  wine. 
The  whole  dorsal  surface,  and  the  over-lapping  sides  of  the 
carapace  are  elegantly  punctured,  and  are  formed  of  a  rather 
brittle  substance,  here  and  there  supporting,  especially  at  the 
front  end,  some  fine  and  rather  long  bristles, — which  latter  I 
have  not  seen  on  the  pupae  of  other  cirripedes.  The  ventral 
surface  is  very  narrow  towards  the  posterior  end  of  the 
animal;  it  is  formed  of  thin,  structureless  membrane.  On 
this  surface,  close  to  the  posterior  end,  there  is  a  minute  orifice, 
through  which  three  pairs  of  bristles  are  protruded,  attached 
to  (as  I  believe)  the  rudimentary  abdomen ;  the  bristles  ap- 
parently cannot  be  withdrawn. 

The  antennae,  (fig.  18)  as  stated,  are  of  large  size  com- 
pared to  the  whole  animal :  they  resemble,  in  all  essential 
respects,  the  same  organ  in  other  cirripedes.  The  ultimate 
segment  is  unusually  thick;*  it  is  terminated  by  five  bristles, 
one  of  which  is  longer  than  the  others,  and  stands  rather 
separated  from  them.  The  disc-segment  is  large,  nearly 
circular,  with  the  broad  edges  transparent  and  membranous; 
on  its  posterior  edge  there  is  a  single  small  spine.  The 
second  or  main  segment,  counting  from  the  base,  has  a 
single  spine  on  its  upper  margin,  close  beneath  the  spine 
on  the  disc ;  it  is  articulated  to  the  disc-segment,  a  little 
way  from  the  disc  itself, — which  is  a  peculiarity  I  have  not 
elsewhere  noticed.  The  basal  segment  is  thick  and  not  so 
short  as  usual.  These  organs  are  furnished  with  powerful 
muscles.  They  are  generally  protruded  alternately;  and 
by  the  adhesion  of  the  sucker-like  disc,  the  animal  drags 
itself  along.  The  sucker-disc  has  great  play,  and  when 
observing  specimens  alive,  I  compared  its  action  to  that  of 

*  As  I  have  friven,  iu  my  former  Yolume  on  the  Lepadide,  p.  286,  so  many 
measurements  of  the  anteuns,  I  may  here  add  those  of  Crystophialus, — the 
length  from  the  end  of  the  disc  to  the  end  of  the  second  segment,  (formerly 
called  by  me,  erroneously,  the  basal,)  is  Boto^bs  of  an  inch ;  the  greatest  width 
of  the  second  segment.  Booths ;  the  length  of  the  little  ultimate  segment, 
ii^Qths,  and  its  width  under  fobeths  of  an  inch. 
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a  wrist-joint.  The  antennae,  when  retracted  within  the 
carapace,  lie  parallel  to  each  other. 

Posteriorly  to  the  antennae,  I  distinctly  saw  the  apodemes 
to  which  the  eyes  are  attached :  I  was  not  able  to  distin- 
guish any  middle  fork  to  the  apodeme,  which  consequently 
does  not  resemble  a  UU,  but  U.  The  eyes  are  dark  pur- 
pie,  and,  as  usual,  compound :  in  one  specimen  I  counted 
twelve  ocelli  within  the  common  spherical  envelope. 

I  could  not  distinguish  any  thorax,  and  certainly  there  is 
no  mouth ;  nor,  from  analogy,  could  the  latter  be  expected, 
excepting  as  forming  part  of  the  young  cirripede :  there  are 
no  natatory  legs,  which  the  pupae  in  all  other  cirripedes 
possess.  Of  the  three  postero-ventral  pairs  of  bristles,  the 
most  posterior  or  dorsal  pair,  differs  from  the  other  two 
pairs  in  being  considerably  smaller,  and  in  being  mounted 
on  elongated  pedicels :  the  two  anterior  pairs  of  bristles  are 
strong:  the  three  pairs  are  articulated,  one  behind  the  other, 
on  a  small  body,  apparently  enclosed  in  a  minute  sack,  and 
certainly  attached  dl  round  by  membrane  to  the  internal 
edges  of  the  orifice,  through  which  the  bristles  are  protruded. 
These  bristles,  when  the  pupa  was  alive,  were  often  moved,  and 
served  apparently  to  steady  the  body  during  the  alternate 
protraction  and  retraction  of  the  prehensile  antennae.  From 
the  fact  of  the  pupa  of  other  cirripedes  having  an  abdomen, 
formed  of  three  segments,  placed  exactly  in  the  same  posi- 
tion as  the  minute  body  here  supporting  the  three  pairs 
of  spines,  I  believe  this  body  to  be  the  abdomen.  In  other 
cirripedes  only  the  posterior  segment  of  the  abdomen  bears 
spines,  which  are  supported  on  little  limbs  or  pedicels, 
namely,  the  caudal  appendages,  the  other  segments  being 
Baked.  But  as  the  mature  Cryptophialus,  unlike  other 
cirripedes,  has  abdominal  cirri,  the  presence  of  spines  on  the 
corresponding  abdominal  segments  in  the  pupa,  is  explained 
and  rendered  probable :  there  can,  I  think,  be  little  doubt 
that  the  small  terminal  pair  of  spines,  supported  on  elon- 
gated pedicels  or  limbs,  answers  to  the  caudal  appendages 
found  in  many  cinipedes. 

The  whole  course  of  the  metamorphosis  is  very  peculiar. 
The  gradual  changes  in  the  egg-like  larvae  (for  I  suppose 
they  must  be  called  larvae)  from  a  simple  oval  egg,  to  pointed 
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oval,  to  oval  with  three  horns,  and  lastly  to  oval  with  the 
two  anterior  horns  larger,  and  the  posterior  horn  reduced 
to  a  mere  point,  seems  to  me  very  curious ;  and  offers,  as 
far  as  I  know,  a  unique  case.  It  is  interesting  to  reflect 
how  perfect  a  series,  in  the  development  of  an  animal,  we 
have,  in  different  members  of  the  Articulata, — from  an  or- 
dinary egg,  in  which  all  the  changes  go  on  unperceived,  and 
whence  a  perfect  animal  is  matured, — to  an  egg-like  larva 
which  undergoes  the  changes  just  described,  and  which 
turns  into  a  pupa  that  does  not  eat  or  increase  in  size, — to 
a  larva  which  eats  and  increases  in  size,  but  undergoes  only 
one  great  change,  as  in  most  insects, — ^to  a  larva  under- 
going several  great  changes,  as  in  the  case  of  ordinary  cirri- 
pedes,  before  its  final  metamorphosis  into  the  mature  animal. 
The  first  larval  condition  of  other  cirripedes,  in  which  there 
is  a  single  eye,  thi*ee  pairs  of  thoracic  limbs,  and  a  much 
elongated  pointed  body,  covered  by  a  prolongation  of  the 
carapace,  is  here  not  fully  developed  or  matured ;  but  this 
stage  is,  I  think,  clearly  and  very  curiously  indicated  by  the 
posterior  horn  of  the  egg-Uke  larva,  which  we  may  suppose 
represents  the  posterior  pointed  end  of  the  body,  for  it  dis- 
appears in  the  succeeding  stage,  just  as  it  does  in  the  second 
larval  condition  of  other  cirripedes.  In  the  first  stage  of  ordi- 
nary cirripedial  larvae,  the  anterior  horns  are  always  present, 
serving,  as  in  the  case  of  these  egg-like  bodies,  to  inclose  and 
protect  the  antennae  during  their  formation.  The  second 
egg-like  stage  answers  to  the  second  larval  condition  of 
ordinary  cirripedes,  as  described  (and  figured,  Fl.  SO,  fig.  1) 
in  the  introduction  to  the  Balanidse.  The  third  or  pupal 
state  is  fully  developed  in  all  cases. 

Finally,  the  pupa  of  Cryptophialus  is  peculiar  in  its 
punctured,  hairy  surface,  and  in  its  shape,  which,  in  being 
so  much  more  depressed  than  usual,  retains  an  earUer  larval 
condition;  but  its  chief  and  highly  remarkable  character 
consists  in  the  entire  absence  of  natatory  legs ; .  and,  in  con- 
sequence, instead  of  there  being  a  large  sack  within  the  cara- 
pace, with  an  elongated  orifice  on  the  ventral  surface,  there  is 
only  a  quite  minute  orifice  at  the  extreme  posterior  end  of  the 
animal,  through  which  the  bristles,  borne  apparently  on  all 
three  segments  of  the  minute  abdomen,  are  protruded. 
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The  pupae  of  the  male  and  female  are  exactly  alike  in  all 
their  general  characters,  and  probably  in  every  point  of  de- 
tail; but  my  later  and  more  minute  observations  were 
made  only  on  pupae,  which,  from  their  place  of  attachment, 
would  certainly  have  turned  into  males.  As  these  pupae, 
without  any  further  metamorphosis,  were  developed  into 
males,  we  may,  I  think,  safely  infer  that  such  is  the  case 
with  the  females :  and,  consequently,  that  the  whole  course 
of  the  metamorphosis  has  been,  in  this  cirripede,  seen 
and  described.  During  this  whole  course,  no  food  could 
possibly  have  been  obtained,  for  the  pupa  is  destitute  of  a 
mouth  or  organs  of  prehension,  and  the  stock  of  cellular 
matter,  enclosed  within  the  ovum,  has  been  sufllcient  for  all 
the  above  changes,  and  for  the  final  metamorphosis.  We 
shall,  moreover,  immediately  see,  in  the  case  of  the  male, 
that  the  stock  of  cellular  matter  has  also  sufficed  for  the 
development  of  testes,  spermatozoa,  and  a  wonderfully  elon- 
gated probosciformed  penis. 


Male.    PL  24,  fig.  19. 

By  throwing  pieces  of  the  perforated  shell  of  a  Conchole- 
pas  into  acid,  I  examined  several  scores  of  specimens  of 
the  Cryptophialus,  and  on  all,  with  the  exception  of  a  few 
young  individuals,  males  were  attached.  They  were  attached 
by  cement,  proceeding  in  the  usual  manner  from  the  pre- 
hensile antennae,  outside,  to  the  edges  of  the  upper  half  of 
the  disc  formed  of  the  thicker  not-moulted  membrane,  by 
which  the  female  adheres  in  her  chamber :  hence  the  males 
are  included  in  the  upper  part  of  the  same  cavity  with  the 
female,  into  which  they  must  have  crawled  as  pupae.  I 
found  from  one  or  two  up,  in  one  case,  to  seven  males, 
attached  to  the  same  female ;  four  or  five  being  the  most 
usual  number.  In  the  early  part  of  January,  when  all  my 
specimens  were  taken,  many  of  the  males  had  not  shed 
their  pupal  integuments,  and  of  those  that  had,  the  majority 
were  immature,  a  few  only  having  spermatozoa:  all  the 
females  had  within  their  sacks,  either  ova  including  almost 
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perfect  pupse,  or  fully  developed  pupae:  we  may,  conse- 
quently, conclude  that  these  young  males  were  maturing 
in  order  to  impregnate  the  next  set  of  eggs. 

The  male,  immediately  after  its  metamorphosis  from  its 
pupal  condition,  which  has  been  fully  described,  is  almost 
globular,  but  slightly  bilobed,  and  is  formed  of  strong, 
structureless,  transparent  membrane,  including  a  mass  of 
cellular  matter,  apparently  without  any  included  organs: 
it  is  attached  by  about  the  middle,  between  the  anterior  and 
posterior  lobes,  by  the  not-moulted  prehensile  antennae. 
When  the  male  is  mature,  its  greatest  length,  measured 
from  the  posterior  end,  where  the  orifice  is  seated,  to  the 
anterior  and  blunter  end,  is  about  i^ths  of  an  inch,  and 
therefore  rather  less  than  the  pupa,  which  was  T^ths  in 
length.  Relatively  to  a  full  grown  female,  the  male  slightly 
exceeds  half  the  diameter  of  the  toothed  orifice  leading  into 
her  sack,  see  {z)  fig.  1,  PI.  28.  In  the  mature  condition, 
(fig.  19),  one  lobe,  namely,  the  upper  or  posterior,  has 
become  more  pointed,  and  is  terminated  by  a  minute 
orifice,  g^ths  of  an  inch  in  diameter.  This  orifice  is  formed 
by  a  rim  of  thickened  brownish  membrane,  which,  on  what 
was  the  ventral  surface,  has  a  few  very  minute,  but  strong, 
sometimes  bifid  spines ; — in  this  one  character,  the  male  re- 
sembling the  female.  The  other  and  lower  (homologically 
anterior)  end  or  lobe  is  broader,  and  contains  a  mass  of 
ceUular  matter,  which,  from  its  close  resemblance  in  ap- 
pearance and  position  to  similar  matter  within  the  male 
Alcippe,  I  have  no  doubt  forms  the  contents  of  the  testis. 
In  one  single  specimen,  I  succeeded  in  isolating  a  vesicula 
seminalis  of  small  size,  containing  perfectly  distinct  sperma- 
tozoa. Across  the  middle,  between  the  two  lobes,  close 
under  the  outer  integument,  there  is  a  broad  layer  of  rather 
strong  transverse  muscular  fasciae.  I  did  not  observe  any 
eye,  the  presence  of  which  I  should  have  expected  fi-om 
analogy.  Internally  there  is  no  mouth,  thorax,  curri,  or  other 
organs,  excepting  the  testis  and  vesicula  seminalis  just  men- 
tioned, and  an  immensely  elongated  probosciformed  penis, 
coiled  up  and  filling  the  rest  of  the  inside  of  the  sack  down  to 
the  testis,  which  latter  occupies  the  whole  anterior,  and  gene- 
rally lower  end  of  the  animal.  This  penis  is  plainly  articu- 
lated, and  includes  fine  transversely-striated  muscles:  no 
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doubt  it  can  be  protnided  through  the  minute  orifice,  and 
voluntarily  moved  about.  Out  of  a  male,  ^tha  of  an 
inch  in  length,  I  dissected  a  penis,  which,  when  not 
stretched,  measured  ^ths  of  an  inch  in  length ;  when  a 
portion  was  pulled  between  two  needles,  it  could  be 
stretched  to  apparently  three  times  its  former  length,  and 
I  should  think  that  this  organ  could  be  extended  by  the 
animal  to,  perhaps,  even  the  f(^ths  of  an  inch, — ^that  is,  to 
between  eight  and  nine  times  its  own  entire  length !  The 
use  of  this  enormously  elongated  penis  obviously  is,  that 
the  spermatozoa  of  these  males,  which  are  so  extremely 
small  in  size,  compared  to  the  female,  should  all  be  con- 
veyed within  the  sack,  and  none  be  lost.  It  should  be 
borne  in  mind,  that  the  whole  male,  including  every  part, 
is  scarcely  larger  than  a  single  ovum,  of  which  sometimes 
sixty  have  to  be  impregnated  by  only  two  or  three  males. 
In  a  full-grown  female,  the  distance  from  one  of  the  attached 
males  to  the  middle  of  the  orifice  leading  into  the  sack,  is 
about  the  Troths  of  an  inch,  equal  to  the  length  of  the  coUed 
up,  not-extended  penis :  the  further  distance  from  the  orifice 
of  the  sack  to  an  ovum  lying  at  the  bottom  of  the  sack, 
would  be  almost  ^ths  of  an  inch,  so  that  the  spermatozoa 
have  to  pass  a  distance  of  i^ths  of  an  inch  from  the  testis  of 
the  male  to  the  lower  ova.  I  beUeve  two  thirds  of  this  dis- 
tance would  be  passed  safely  along  the  probosciformed  penis. 
The  resemblance  between  the  male  of  Cryptopbialus 
and  of  Alcippe  is  truly  surprising ;  and  is  the  more  won- 
derful, considering  the  great  dissimilarity  of  their  pupae. 
Hardly  any  characters  can  be  pointed  out  in  which  these 
males  difier,  excepting  such  as  might  have  been  thought 
of  only  specific  value,  namely  the  relative  proportions  of 
the  different  parts,  and  mere  external  shape.  The  pe- 
duncle growing  a  little  after  the  metamorphosis,  in  the 
male  of  Alcippe,  and  the  prolongation  of  its  capitulum  mth 
the  included  oblique  ligamentous  fibres,  are  the  greatest 
differences.  Having  fully  remarked,  under  Alcippe,  on  the 
wonderfully  rudimentary  condition  of  these  males,  destitute 
as  they  are  of  so  many  parts  and  organs,  I  will  here  say 
nothing  further  on  these  singular  creatures,  destined  to  dis- 
charge their  spermatozoa,  die,  and  be  succeeded  by  a  fresh 
set  of  short-lived  male  successors. 
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Order  III. — ^Apoda. 

Cirripedia^  with  the  carapace  reduced  to  two  separate 
threads,  serving  for  attachment :  body  consisting  of  one  ce- 
phalic,  seven  thoracic,  and  three  abdominal  segments,  all 
destitute  of  cirri.  Mouth  suctorial,  with  the  mandibles  and 
maanlla  placed  bad  to  back,  enclosed  in  a  hood,  formed  by 
the  union  of  the  labrum  and  palpi.  Metamorphoses  un- 
known. 

The  characters  above  given  fully  justify,  I  think,  the 
formation  of  this  order;  though  it  contains  only  one  species, 
the  Proteolepas  bivincta.  The  mere  external  appearance 
(PL  25,  fig.  7),  so  wonderfully  different  firom  that  of  every 
other  cirripede,  would  by  itself  prompt  to  this  same  conclu- 
sion. At  first  sight  the  Proteolepas,  if  of  fresh-water 
origin,  might  even  have  been  mistaken  for  the  larva  of 
some  insect,  fastened  by  two  threads  to  its  prey.  The 
entire  absence  of  the  three  anterior  segments  of  the  head 
and  therefore  of  the  carapace,  or,  speaking  strictly,  the  mere 
rudiment  of  these  parts,  forming  an  envelope  to  the  two  ce- 
ment-ducts,— the  absence  of  a  stomach,  rectum,  and  anus, 
— the  entire  absence  of  thoracic  and  abdominal  appendages 
or  cirri, — ^the  absence  of  a  probosciformed  penis, — are  all 
negative  characters,  which  might  ensue  from  degradation, 
so  common  with  parasites;  and  which  might,  therefore,  have 
been  esteemed  of  not  high  classificatory  value.  But  the  suc- 
torial mouth,  with  the  palpi  and  labrum  united  into  a  hood, 
and  with  the  mandibles  and  maxillse  reversed  or  turned  back 
to  back,  so  as  to  be  utterly  incapable  of  prehension,  is  a  type 
of  structure  not  hitherto  met  with,  I  beUeve,  in  any  other 
animal,  and  cannot  be  explained  away  by  degradation. 
The  formation  of  the  ova  within  the  segments  of  the  body, 
a  peculiarity  confined  to  this  one  cirripede,  evidently 
results  from  the  non-development  of  the  anterior  part  of 
the  head,  within  which  the  ova  are  usually  formed;  but  the 
compound  structure  of  the  visicula  seminahs  is  a  peculiarity 
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which  cannot  be  thus  explained.  Proteolepas  has  do  par- 
ticular affinity  to  any  other  cirripede ;  it  resembles,  indeed. 
Cry ptophialns  in  one  important  point,  but  only  in  one  pcHnt, 
namely,  in  the  number  of  the  segments  of  its  body.  It  is 
really  beautiful  to  see  how  the  homologies  of  the  archetype 
cirripede,  as  deduced  from  the  metamorphoses  of  other  cirri* 
pedes,  are  plainly  illustrated  during  the  maturity  of  tins 
d^raded  creature,  and  are  demonstrated  to  be  identical  with 
those  of  the  archetype  Crustacean.  I  was  at  first  inclined 
to  rank  Proteolepas  in  one  division,  and  all  other  cirripedes 
in  another  division  of  equal  value ;  but  as  it  may  be  inferred 
from  the  characters  of  the  prehensile  antennae,  that  the  pupa 
did  not  differ  much,  if  at  all  in  any  important  character,  from 
the  pupae  of  other  cirripedes,  I  have  thought  the  three  orders, 
which  I  have  instituted,  would  be  the  most  natural  arrange- 
ment. As  any  one  looking  at  the  drawing  given  of  Pro- 
teolepas, might  very  naturally  feel  inclined  to  protest  against 
its  being  ranked  as  a  cirripede,  I  must  reurge  the  import- 
ance of  the  pupal  antennae  being  constituted  on  the  common 
type,  for  from  their  structure,  by  the  law  of  correlation,  that 
of  the  whole  pupa  may  be  inferred ;  and  even  stili  more  I 
must  insist  on  the  importance  of  the  one  great  character  of 
the  antennae  being  cemented  to  the  surface  of  attachment  by 
matter  proceeding,  as  we  shall  see,  in  a  modified  state,  from 
the  great  ovarian  sack.  The  structure,  also,  of  the  mouth 
(to  a  certain  extent),  the  segmentation  of  the  body,  though 
in  appearance  so  peculiar,  the  hermapbodite  condition,  the 
single  penis,  the  absence  of  oviducts,  all  accord  with,  and 
taken  together  demonstrate,  its  cirripedial  nature. 
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PrOTBOLEPAS  BIVINCTA.     PI.  24,  25,  figs.  1 — 7. 

ITo^. — ^Parasitic  within  the  sack  of  the  Alepas  eomuta,  from  St.  Vincent's, 
West  Indies,  Brit.  Mus. 

General  Appearance.^ — ^The  entire  animal,  as  already 
remarked,  curiously  resembles,  at  the  first  glance,  the  larva 
of  some  insect.  It  is  rounded,  but  somewhat  compressed, 
and  tapers  gently  towards  the  posterior  end.  It  lies  cm'ved 
in  an  arc,  the  ventral  surface  being  concave,  and  the  dorsal 
convex,  but  a  little  flattened  dorsally  at  the  anterior  and 
blunter  end.  Its  length,  if  straightened,  would  rather 
exceed  one  fifth  of  an  inch.  The  body  consists  of  eleven 
segments,  which,  excepting  the  three  terminal,  are  conspi- 
cuously plain.  The  first  segment  is  surmounted  by  a 
rather  small  mouth,  which  any  one  would,  assuredly,  at  first 
consider  as  the  entire  head,  though  he  would  in  vain  search 
here  for  eyes,  antennae,  or  other  parts  of  the  three  anterior 
cephalic  segments.  On  the  dorsal  surface,  low  down  on 
the  second  segment  of  the  body,  two,  quite  flexible,  thin, 
but  strong,  flattened  threads  arise,  which  terminate  in  a  pair 
of  prehensile  antennae,  having  the  usual  cirripedial  struc- 
ture. From  the  penultimate  or  disc  segment  of  these 
antennae,  cement  has  been  excreted,  by  which  the  antennae 
are  firmly  cemented  low  down  to  the  rostral  end  of  the 
sack  of  the  cirripede,  the  Alepas  cornuta,  on  which  it 
is  parasitic:  hence  Proteolepas  lies  with  its  back  down- 
wards, and  with  its  ventral  concave  surface  fitting  the  convex 
body  of  the  Alepas:  its  mouth  lies  under  the  middle  of 
the  soft  prosoma  of  the  latter  cirripede,  which  I  cannot 
doubt  that  it  lacerates  and  sucks. 

Mouth. — The  mouth  is  suctorial,  and  is  constructed  on  a 
different  plan  from  thatin  any  other  cirripede,  or,  indeed, in  any 

*  I  may  be  permitted  to  premise,  that  though  I  procured  only  a  single 
specimen,  yet  perceiving  its  very  singular  nature,  I  took  such  care  and  len£;th 
of  time  in  the  dissection^  and  repeated  every  observation  so  many  times  that 
I  think  reliance  may  be  placed  on  the  description  here  |;iven.  Fortunately  I 
had  acquired,  from  dissecting  many  much  smaller  specimens  of  various  cirri- 
pedes,  ail  the  advantage  which  full  experience  could  give  me,  when  I  commenced 
on  Proteolepas. 


690  ORDER  APODA. 

other,  as  far  as  I  know,  articulated  animal.  It  is  narrower, 
in  both  a  longitudinal  and  transverse  plane,  than  the  first 
segment  of  the  body,  and  is  distinctly  separated  from  it. 
The  lower  part  on  the  ventral  side,  is  protuberant  and 
rounded.  The  summit  is  square,  and  is  formed  by  the  crest 
of  the  labrum,  with  two  large  palpi  {d,  fig.  3),  having  nearly 
the  usual  form  amongst  the  fialanin®,  and  pointing  towards 
each  other,  but  differently  from  in  any  other  Cirripede,  they 
are  united  for  their  whole  length  to  the  labrum,  and  by 
their  extremities  to  each  other.  These  parts  together  thus 
form  an  arch  or  hood,  within  which  stand  the  other 
gnathites.  The  palpi  are  roughened  by  groups  of  very  mi- 
nute spines.  At  their  bases  they  can  be  obscurely  seen  to 
be  separated  from  the  rest  of  the  mouth  by  an  oblique 
joining  or  articulation.  The  back  of  the  mouth  is  formed 
entirely  of  the  labrum,  which  becomes  narrow  towards  its 
base :  it  is,  from  top  to  bottom,  iS^ths  of  an  inch  in  height. 
Within  the  hood  formed  by  the  palpi  and  labrum,  a  pair  (c, 
fig.  8),  of  very  singular,  compounded,  mandibular  organs  pro- 
ject freely,  straight  up,  with  their  convex  outer  edges  placed 
parallel  and  close  together,  and  their  teeth  pointing  directly 
from  each  other,  so  that  they  stand  in  a  reversed  position 
compared  with  the  jaws  of  aU  other  cirripedes,  and  are 
absolutely  incapable  of  prehension. 

This  compounded  organ  is  singularly  small  compared 
mth  the  palpi  and  labrum :  it  is  narrow,  being  about  s^ths 
of  an  inch  in  width,  but  is  produced  upwards,  so  that  a 
considerable  length  projects  freely,  and  the  rounded,  pro- 
perly external,  margin,  can  be  traced  down  for  a  length  of 
about  gsSsths  of  an  inch.  In  a  lateral  view  of  the  mouth, 
the  extreme  tip  of  the  mandibular  organ  could  sometimes  be 
seen  just  projecting  out  of  the  hood.  The  mandibular  organ, 
when  separated  and  carefully  examined,  presents  the  ap- 
pearance, represented  from  a  camera  drawing,  in  (PI.  24, 
fig.  2) :  we  here  see  three  groups  of  teeth ;  of  Uiese  the  lower 
set  {c)  consists  of  blunter  teeth,  placed  more  transversely, 
and  easily  separated  from  the  others,  and  altogether  clearly 
appears  like  a  distinct  organ.  I  do  not  feel  nearly  so  sure 
regarding  the  other  two  sets;  my  first  impression  was  strongly 
that  they  were  distinct  organs,  closely  united  laterally  to- 
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eether,— -one  {a)  probably  representing  the  mandibles,  and 
formed  into  a  single  large  tooth ;  the  other  {d)  formed  of 
three  teeth,  and  probably  representing  the  outer  maidUse ; 
the  first-mentioned  set  of  teeth,  which  seemed  to  me  to  arise 
from  between  the  other  two  sets,  being  the  inner  maxiUse. 
If  this  view  (and  it  must  be  remembered  how  excessively 
minute  the  parts  are)  be  not,  as  I  now  suspect,  correct,  we 
must  suppose  that  the  outer  maxillse  are  aborted,  and  we 
have  seen  some  tendency  towards  this  in  other  cirripedes ; 
the  compounded  organ  being  formed  only  of  the  mandibles 
(having  on  tins  view  four  teeth)  and  the  inner  maxillae.  As 
far  as  the  mandibles  are  concerned,  their  existence,  I  may 
remark,  is  plainly  shown  by  the  presence  of  the  palpi, 
which  in  all  cases  belong  to  and  form  part  of  the  mandibles. 
The  ventral  surface  of  the  mouth,  immediately  beneath  the 
&ee  portion  of  the  compounded  mandibular  organ,  consists 
of  a  triangular  projection,  but  I  could  see  no  appearances  to 
make  me  suppose  that  this  part  represented  the  outer  maxillae. 
The  compound  organ — ^in  general  shape,  and  in  the  oblique 
manner  in  which  the  front  part  is  cut  off  and  terminates  in 
ligamentous  apodemes,  to  which  muscles  are  attached,— pre- 
sents  an  unmistakable  likeness  to  a  mandible.  It  is  hollow 
within,  and  muscles  appear  to  extend  some  way  up,  perhaps 
to  the  transversely  toothed  portion,  which  represents,  as  I 
believe,  the  inner  maxillae :  these  two  groups  of  teeth,  any- 
how, seemed  to  have  some  power  of  sliding  over  each  other, 
and  altered  their  positions  during  the  course  of  dissection. 
On  each  side  of  the  mouth,  there  is  a  muscle  attached  by  its 
lower  end  to  the  basal  edge  of  the  labrum,  and  two  others, 
one  above  the  other,  attached  by  their  lower  ends  to  about 
the  middle  of  the  labrum;  these  muscles,  which  are  dis- 
tinctly striated  or  voluntary,  I  infer,  firom  analogy,  run  up 
to  the  ligamentous  apodemes  of  the  compound  mandibles. 
There  appeared  to  be  other  more  delicate  muscles  attached 
to  the  basal  articulation  of  the  mouth  on  the  ventral  face, 
and  these,  I  presume,  would  run  to  the  supposed  inner 
maxiUae. 

The  mouth  in  forming  a  prominence  separated  by  a  dis- 
tinct articulation  from  the  body,  and  in  the  union  of  the 
palpi  and  labrum  (though  here  carried  to  excess),  is  con- 
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structed  so  far  on  the  cirripedial  type ;  but  how  are  we  to 
account  for  the  extraordinary  reversed  position  of  the  united 
mandibles  and  maxillae,  with  their  backs  almost  touching 
each  other,  and  their  toothed  edges  twisted  round  so  as  to 
face  outwards  in  a  manner  unexampled,  I  believe,  in  any 
other  articulate  animal  ?  It  might,  perhaps,  be  at  first  sus- 
pected, that  the  compounded  mandible  had  not  really  been 
twisted  round,  but  that  the  teeth  had  been  abnormally,  de- 
veloped on  the  outer  convex  margin :  this  view,  however, 
certainly  cannot  be  admitted,  for  the  properly  outer  convex 
margin  can  be  traced  running  far  down  the  mouth,  in  a 
manner  utterly  inexplicable,  if  this  were  really  the  inner 
side ;  and  equally  inexplicable  on  this  view  would  be  the 
position  of  the  ligamentous  apodemes.  Hence  I  cannot 
doubt  that  this  compounded  mandibular  organ  has  really  ro- 
tated on  its  axis ;  and  if  the  course  of  development  could 
be  followed,  I  suspect  that  the  twisting  would  be  se^n  to  be 
effected  as  follows :  we  know  in  all  cirripedes  that  the  outer 
and  inner  maxillae,  and  to  a  certain  extent  the  mandibles, 
instead  of  facing  each  other,  are  directed  towards  the  labrum; 
they  therefore  have  already  been  twisted  round  a  quarter  of 
a  circle,  as  may  be  seen  in  the  diagram  (PI.  24,  fig.  4), 
copied  from  the  mouth  of  Ibla.  Now  let  us  drive  inwards 
the  front  of  the  mouth,  along  a  narrow  medial  line ;  these 
organs  would  then  (fig.  5)  be  compelled  to  turn  round  a 
quarter  of  a  circle  more,  and  so  face  directly  outwards.  lu 
this  process,  the  integument  between  the  lower  and  outer 
part  of  the  mandible  and  the  base  of  the  palpus,  which 
normally  are  in  close  contact,  would  have  to  be  greatly 
stretched.  By  a  movement  of  this  order,  the  mandibles 
would  come  to  stand  posteriorly  or  exteriorly  to  the  other 
gnathites;  and  as  far  as  I  could  make  out  (previously  to  my 
having  any  theory)  the  large  single  toothed  portion  of  the 
compound  organ  which  most  resembles  a  mandible,  did 
really  stand  outside  the  other  toothed  portion. 

With  respect  to  the  action  of  this  singularly  constructed 
mouth ;  if  its  ventral  and  oblique  surface  were  applied  to 
any  yielding  object,  as  the  adjoining  soft  prosoma  of  the 
Alepas,  the  compound  mandibles  would  be  worked  within  an 
absolutely  closed  chamber.     The  action  of  these  mandibles 
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would  be  to  make  a  transverse  slit,  and  subsequently  to  serve 
as  a  grapnel  to  keep  the  mouth  closely  adpressed  to  its  prey : 
the  other  teeth  might  act  in  keeping  the  wound  open. 
When  the  mouth  was  thus  closely  adpressed  over  a  wound, 
the  great  power  of  shortening  the  whole  body  which  the  ani- 
mal possesses  (the  oesophagus  being  closed),  would,  by  the 
subsequent  action  of  the  elasticity  of  the  outer  membrane, 
almost  certainly  create  suction,  and  thus  cause  the  nu- 
tritious juices  of  the  Alepas  to  flow  into  the  body  of  the 
parasite.     Hence  I  have  called  the  mouth  suctorial. 

Body. — This,  as  already  stated,  consists  of  eleven  seg- 
ments, of  which  the  three  posterior  (abdominal)  smaller 
segments  can  hardly  be  distinguished,  without  dissection,  as 
separate  from  each  other.  The  body  is  mainly  occupied  by 
a  vast  ovarian  sack  {e,  e,  fig.  7),  filled  by  innumerable  ova  : 
and  the  three  posterior  segments  by  small  testes  and  their 
vesiculae  seminales  {%) :  but  I  shall  return  to  the  internal 
anatomy.  The  outer  membrane,  lined  by  delicate  corium, 
is  thin,  transparent,  elastic,  and  covered  by  groups  of 
excessively  minute  blunt  little  points.  The  segments  can 
be  plainly  distinguished  by  their  outlines,  especially  on  the 
ventral  surface ;  but  they  are  rendered  unmistakably  dis- 
tinct by  the  attachment  of  the  muscles ;  they  can  also  be 
perceived  when  the  external  membrane  is  perfectly  cleaned, 
by  yellowish  lines.  The  muscular  system  is  highly  symme- 
trical and  simple:  along  all  eleven  segments,  there  is  a 
narrow,  medial,  ventral  and  dorsal  clear  space;  on  both 
sides  of  which  space  there  is  a  band  of  longitudinal  muscles, 
'  which,  though  encroaching  on  the  two  sides,  and  rather 
largely  on  the  dorso-lateral  sides,  may  be  called  the  ventral 
and  dorsal  muscles.  These  muscles  are  striae-less,  which  is 
the  case  with  the  homologous  posterior  thoracic  muscles  in 
some  other  cirnpedes :  on  the  dorsal  surface  (lower  surface  in 
fig.  7)  they  are  more  spread  out,  and  consist,  on  each  side  of 
the  medial  line,  of  four  ribbons :  this  seems  to  be  the  case  on 
the  ventral  side,but  the  ribbons  are  here  much  more  confluent: 
in  the  seventh  and  eighth  segments,  the  ribbons  become 
broader;  but  in  the  ninth,  tenth,  and  eleventh,  or  three 
posterior  segments,  they  become  much  narrower,  and  some 
of  the  fasciae  disappear,  so  that  these  muscles  can  hardly 
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be  seen  from  the  outside.  Each  separate  ribbon  expands 
a  little  at  its  two  ends,  which  are  attached  to  the  articula- 
tions separating  the  successive  segments :  I  carefully  ob- 
served that  they  did  not  pass  over  at  either  end  to  the 
adjoining  segments :  hence  their  action  must  be  either  simply 
to  shorten  and  arch  each  segment  separately;  or  when  acting 
together,  to  shorten  the  whole  body,  or  perhaps  the  ventral 
or  dorsal  surface  by  itself. 

In  the  first  segment,  and  in  the  three  posterior  segments, 
these  longitudinal  muscles  alone  occur;  but  on  the  seven 
segments,  from  the  second  to  the  eighth  inclusive,  there  are 
other  oblique  latero-ventral  muscles.  These  muscles  lie 
within  the  longitudinal  muscles,  and  adhere  pretty  firmly  to 
the  coat  (^,  e,  fig.  7)  of  the  great  ovarian  sack.  At  their  ventral 
extremities  they  are  attached,  near  the  anterior  margin  of 
each  segment,  beneath  the  point  of  attachment  of  the  longi- 
tudinal fasciae,  and  thence  they  run  posteriorly  in  an  oblique 
line  to  the  anterior  margin  of  the  next  succeeding  segment, 
where  they  are  attached :  so  that  these  muscles  run  obliquely 
from  segment  to  segment.  The  first  of  these  oblique  muscles, 
lying  chiefly  vnthin  the  second  segment  of  the  body,  is  thinner 
and  longer  than  the  others :  those  within  the  third  and  fourth 
segments  are  short :  those  within  the  fifth  and  succeeding 
segments  extend,  at  their  dorsal  (or  lower  in  fig.  7)  extremi- 
ties, as  far  as  the  outer  dorsal  longitudinal  fasciae :  those 
within  the  seventh  segment  are  broad  and  short,  and  cross 
the  longitudinal  muscles  at  only  a  small  angle.  In  the 
eighth  segment,  there  is  an  oblique  lateral  muscle,  like 
that  in  the  seventh  segment,  running  from  the  ventral  sur- 
face towards  the  dorsal  surface ;  but  there  is  in  addition  a 
second  oblique  lateral  muscle,  rising  from  the  dorsal  surface, 
and  running  towards  the  ventral  surface.  This  muscle  does 
not  occur  in  the  other  segments,  but  in  the  fourth  segment, 
at  the  dorsal  end  of  the  oblique  latero- ventral  muscle,  there 
may  be  seen  a  small  branch  of  fibres,  at  right  angles,  which 
seems  to  represent  a  muscle  homologous  with  that  just  men- 
tioned in  the  eighth  segment :  obscure  traces,  moreover,  of 
similar  fibres,  can  be  detected  in  some  of  the  other  seg- 
ments :  had  these  oblique  latero-dorsal  muscles  been  as  fully 
developed  in  the  seven  anterior  segments  of  the  body,  as  on 
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the  eighth  segment,  the  whole  muscular  system  would  have 
been  perfectly  symmetrical.  The  oblique  latero-ventral 
muscle  in  the  sixth  segment  is  distinctly  striated  trans- 
versely ;  but  this  is  not  the  case  with  most  of  the  other  mus- 
cles, if  with  any  of  them ;  I  cannot  account  for  this  difference. 
The  muscles  of  the  gnathites  are  the  only  other  voluntary 
muscles  in  the  animal's  body. 

Homologies  of  the  Body, — It  will  hereafter  be,  I  think, 
clearly  shown,  that  when  the  shell  and  integuments  of  the 
pupa  of  Proteolepas  are  shed,  no  carapace  or  general  covering 
for  the  body  is  formed ;  the  three  anterior  segments  of  the 
head,  the  backward  prolongation  of  which  (as  has  been  else- 
where explahied)  certainly  forms  the  carapace  of  ordinary 
cirripedes,  being  here  almost  absolutely  aborted.  In  every 
cirripede  the  mouth  is  formed  of  three  pairs  of  gnathites, 
which,  no  one  will  doubt,  rise  from  the  fourth,  fifth,  and 
sixth  segments  of  the  head :  here  in  Proteolepas,  the  mouth, 
even  on  the  view  of  the  mandibular  organ  on  each  side  being 
compounded  of  only  two  gnathites,  sufficiently  resembles  the 
ordinary  cirripedial  type  to  make  it  very  probable,  that  if 
examined  in  the  earliest  stage  of  its  development,  three  pairs 
of  gnathites  would  be  discovered.  In  accordance  with  this 
conclusion,  the  segment  succeeding  the  mouth  (e.  ^.,  the  first 
segment  of  the  body  in  fig.  7)  homologically  is  the  seventh, 
or  last  cephalic  segment.  The  succeeding  seven  segments, 
of  course,  are  the  seven  thoracic  segments,  and  the  three 
posterior  segments  are  abdominal ;  the  latter  are  not  deve- 
loped in  ordinary  cirripedes  when  mature,  but  are  present 
during  their  pupal  condition.  Now  this  conclusion,  which 
is,  in  fact,  deduced  from  what  we  know  of  the  front  part  of 
the  head  in  other  cirripedes,  both  larval  and  mature,  appears 
to  me  most  satisfactorily  confirmed  by  the  differences  in  the 
muscular  system  of  the  segments  in  Proteolepas.  In  no 
other  way,  I  believe,  can  it  be  explained,  why  the  last  cephalic 
segment  and  the  three  abdominal  segments  should  differ 
from  the  seven  thoracic  segments,  in  the  entire  absence  of 
the  oblique  lateral,  muscles.  The  abdominal  segments, 
moreover,  differ  a  little  in  shape,  in  the  indistinctness  of  their 
articulations,  in  the  thinness  of  the  longitudinal  muscles,  and 
even  in  their  contents.     With  respect  to  the  two  threads 
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inclosing  the  cement-ducts,  which  spring  from  the  second 
segment  of  the  body  (or  first  of  the  thorax),  and  which  termi- 
nate within  the  prehensile  antennae  of  the  pupa,  we  shall 
hereafter  see  that  their  apparently  most  anomalous  position, 
and  even  the  flattened  shape  of  the  dorsal  surface  of  the 
two  anterior  segments  of  the  body,  all  accord  perfectly  with 
the  homologies  just  given. 

Alimentary  Canal. — ^The  oesophagus  is  thin,  and  for  a 
cirripede  short,  for  it  extends  only  half-way  down  the  first 
segment  {i.  e.  last  cephalic)  of  the  body ;  the  lower  end, 
which  is  slightly  dilated,  nearly  touches  the  anterior  end  of 
the  great  ovarian  sack.  At  its  upper  end,  it  is  surrounded 
by  delicate,  striae-less  constrictor  muscles;  and  there  are 
others  radiating  outwards,  evidently  serving  to  open  it: 
the  lower  part  of  the  oesophagus,  differently  from  other 
cirripedes,  is  destitute  of  muscles,  and  is  only  coated  by  a 
thin  layer  of  corium,  which  would  serve  to  produce  a  new 
oesophagus  at  each  exuviation.  Strange  as  the  fact  may  be, 
I  am  prepared  to  assert  that  there  is  no  stomach,  rectum, 
or  anus.  As  1  was  able  to  trace  so  distinctly  the  oesophagus, 
and  likewise  the  generally  far  smaller  orifice  and  ducts  of 
the  male  generative  organs,  I  consider  it  quite  impossible 
that  I  could  have  missed  the  stomach.  The  rectum  and 
anus  are  absent  in  Alcippe :  and  the  absence  of  a  stomach 
is  here  in  some  degree  the  less  surprising,  as  the  structure 
of  the  mouth  shows  that  Proteolepas  must  live  on  the  already 
elaborated  fluids  of  the  Alepas,  to  which,  being  a  cirripede, 
it  is  allied.  It  is  of  some  importance  to  observe,  that  the 
oesophagus  is  fitted  with  muscles  simply  for  shutting  and 
opening  it,  the  wave-like  swallowing  action  of  which  other 
cirripedes  are  capable,  being,  apparently,  here  impossible ; 
but  the  contraction  of  the  body  and  its  subsequent  ex- 
pansion, the  oesophagus  being  opened,  would  allow  the  blood 
of  its  prey  to  flow  inwards. 

The  nervous  system  must  be  much  atrophied,  for  I  could 
not  detect  it,  and  the  small  size  of  the  animal  is  not  sufficient 
to  account  for  this :  I  wish  I  could  have  seen  this  system, 
for  then  I  should  almost  certainly  have  beheld  an  articulate 
animal  without  a  trace  of  a  supra-oesophageal  ganglion. 
There  is  no  eye,  but  such  could  hardly  be  expected,  as  the 
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anterior  cephalic  segments  are  aborted.  There  are  no 
branchiae.  I  may  state  that  within  the  abdomen,  aloM«< 
the  dorsal  surface,  there  was  either  a  lacuna  or  a  delicate 
vessel,  apparently  of  a  circulatory  nature,  of  considerable 
diameter,  which,  near  the  extreme  posterior  end  of  the  body, 
gave  out  branches. 

Female  Reproductive  Organs. — The  eight  anterior  seg- 
ments of  the  body,  with  the  exception  of  a  small  space  at  the 
two  ends,  are  occupied  by  an  immense  (^, «?),  opaque,  ovarian 
sack.  The  tissue  forming  it  is  delicate,  and  presents  a 
peculiar  cellular  aspect:  it  is  slightly  attached  to  the 
corium  on  the  ventral  surface  of  the  body,  and  to  the  oblique 
latero- ventral  muscles.  Internally,  at  the  anterior  end,  it 
is  thickly  coated  by  cellular  matter,  the  cells  varying  from 
s^ths  to  less  than  ^^th  of  an  inch  in  diameter,  becoming 
in  parts  confluent,  and  the  whole  forming  a  dark  orange- 
coloured  mass.  In  the  more  central  parts  of  the  sack  this 
cellular  matter  became  aggregated  into  little  pellets,  which, 
in  proceeding  towards  the  posterior  end  of  the  sack,  gra- 
dually increased  in  size,  from  about  t^Hhs  of  an  inch  in 
diameter,  and  at  last  appeared  as  almost  mature  and  per- 
fect ova  of  a  broadly  oval  figure.  Their  size,  as  we  see,  is 
small,  and  their  number  almost  infinite.  I  carefully  ex- 
amined all  round  this  ovarian  sack,  and  could  detect  no 
oviducts ;  nor  from  analogy  could  they  be  expected :  I  have 
no  doubt  that  the  ova  burst  forth  by  the  rupture,  pro- 
bably, of  the  posterior  end  of  the  sack  and  of  the  overlying 
corium ;  and  that  they  accumulate  beneath  the  external  mem- 
brane of  the  body,  until  this  is  moulted,  the  rupture  beneath 
being  in  the  meantime  healed,  when  they  are  freed,  or 
perhaps  temporarily  protected  in  the  old  moulted  envelope 
of  the  body. 

On  each  side,  within  the  first  two  segments  of  the  body, 
and  projecting  a  little  before  the  great  ovarian  sack  (e),  two 
gut-formed  organs  (/)  may  be  seen,  even  from  the  outside, 
owing  to  their  opacity  and  dark  colour.  They  lie  near  the 
external  surface;  the  fhrst  pair  of  latero- ventral  oblique  muscles 
passing  between  them  and  the  ovarian  sack.  They  are 
formed  of  a  branching,  grape-like  mass  of  opaque,  orange- 
coloured  cells*     They  are  intimately  united,  at  their  pos- 
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terior  extremities,  to  the  ovarian  sack,  and  I  believe  open 
into  it ;  but  I  cannot  say  that  I  demonstrated  this.  From 
their  absolute  identity  in  structure,  and  similarity  in  posi- 
tion, namely,  on  each  side  of  the  lower  end  of  the  oeso- 
phagus, no  doubt  is  left  on  my  mind  that  these  bodies 
answer  to  the  true  ovaria,  which  are  situated  within  the 
body  of  other  cirripedes ;  and  that  the  ovarian  sack  answers 
to  the  inosculating  and  branching  ovarian  tubes  and  ceeca, 
which  fill  the  peduncle,  or  cover  the  basis  in  other  cirripedes, 
but  here,  from  the  absence  of  these  parts,  necessarily  occu- 
pying the  body. 

Male  Oryans. — ^The  whole  surface  of  the  ovarian  sack,  the 
space  before  it,  even  to  within  the  lovirer  parts  of  the  mouth, 
the  posterior  half  of  the  last  thoracic  segment,  and  espe- 
cially the  whole  three  abdominal  segments,  are  completely 
netted  by  branching  delicate  vessels  or  ducts  terminating 
in  spherical  glands  about  ,^th  of  an  inch  in  diameter. 
These  Uttle  glands  include  a  brownish  pulpy  centre,  and 
sufficiently  resemble  the  testes  of  other  cirripedes  in 
appearance,  position,  and  connecting  ducts,  to  make  me 
believe  that  such  is  their  nature.  I  may  remark  that 
in  the  more  central  parts  of  the  abdomen  the  glands  and 
ducts  seemed  to  be  in  process  of  formation  by  the  con- 
fluence of  cellular  matter,  and  in  some  other  cirripedes 
I  have  suspected  that  the  testes  are  periodically  renewed, 
or  at  least  redeveloped  from  an  undistinguishable  condition. 
Within  the  posterior  half  of  the  abdomen,  some  of  the  ducts 
become  thicker  and  unite,  others  joining  in  laterally,  so  as 
together  to  make  a  dark  chord,  ^^ths  of  an  inch  in  diameter. 
Until  dissecting  this  chord,  I  thought  it  was  a  single  vesicula 
seminalis,  but  it  separated  into  several  rather  thick  ducts 
or  vesiculae.  I  was  not  able  to  remove  from  within  them 
the  contained  matter,  but  it  appeared  very  finely  and  longi- 
tudinally flocculent,  like  spermatozoa  not  quite  matured.  In 
accordance  with  the  immature  state  of  the  contents  of  the 
ovarian  sack,  in  all  probability  these  ducts  would  hereafter 
have  become  greatly  enlarged,  and  have  formed  a  compound 
vesicula  seminalis  of  considerable  size.  The  dark  chord, 
formed  by  their  union,  contracts  as  it  enters  the  rudi- 
mentary penis,  and  terminates  in  a  very  minute  orifice  on 
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its  apex.  The  penis  consists  of  a  papilla,  only  T^^ths  of  an 
inch  in  lengthj  situated  on  the  extreme  point  of  the 
abdomen,  but  rather  towards  the  ventral  surface. 

Metamorphims. — In  accordance  with  the  general  law  of 
the  correlation  of  parts,  it  may  be  inferred,  from  the  descrip- 
tion and  measurements  of  the  pupal  antennae  immediately  to 
be  given,  that  this  alyiormal  creature  was  developed  within 
a  pupa  of  the  same  general  structure,  and  of  about  the  size, 
as  the  pupae  whence  Scalpellum,  Alcippe,  and  many  other 
cirripedes  are  developed.  As  the  ova  are  of  remarkably 
smaU  size,  indeed  I  have  seen  no  others  quite  so  small,  it  is 
certain  that  the  larvae,  as  in  the  case  with  all  other  cirri- 
pedes, excepting  Cryptophialus,  must  undergo  several  meta- 
morphoses, and  increase  much  in  size,  before  attaining  their 
pupal  condition. 

Attachment. — ^Tbe  animal  is  attached,  as  already  stated, 
to  the  sack  of  the  Alepas  by  two  threads,  rising  close  toge- 
ther from  the  medio-dorsal  line,  near  the  posterior  end  of 
the  second  segment  of  the  body.  These  threads  are  attached 
likewise  close  together  at  their  further  ends,  by  the  an- 
tennae, into  which  they  enter.  They  are  flattened  and  strong, 
yet  quite  flexible^  with  a  somewhat  sinuous  surface:  they 
were,  in  this  specimen,  iJigths  of  an  inch  in  length,  and  a 
little  above  i^loths  in  diameter :  where  joined  to  the  thoracic 
segment  they  were  a  little  contracted.  Their  structure  in 
this  specimen  could  be  made  out  (PI.  24,  fig.  1)  with  perfect 
distinctness.  Their  transparent  outer  tunic  (e,  fig.  1)  is 
3^th  of  an  inch  in  thickness,  and  is  continuous  with  that  {d) 
enveloping  the  whole  body,  but  is  abruptly  and  considerably 
thicker  than  this  membrane;  and  hence  a  very  slight  collar 
is  formed  outside,  round  the  line  of  junction  of  each  thread 
with  the  body.  The  delicate  coriuni  (c)  lining  the  external 
membrane  of  the  body  runs,  at  least  someway,  down  these 
threads.  It  was  likewise  indisputably  evident  that  the  mem- 
brane (b),  for  I  separated  it  by  dissection,  forming  the  great 
ovarian  sack,  together  with  the  cellular  contents  of  this  sack 
(a),  entered  and  extended  down  both  threads.  It  should,  also, 
be  particularly  observed,  that  the  coarsely  cellular  matter 
within  the  ovarian  sack,  immediately  that  it  entered  the  tube 
formed  by  the  membrane  of  the  ovarian  sack,  suddenly  changed 
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its  appearance  into  a  homogeneous,  stiff,  pulpy  matter;  which 
retained  the  same  appearance  all  down  the  threads  to  within 
the  antennae.  This  finer  matter  readily  separated  from  the 
coarser  cellular  matter  within  the  sack,  but  was  not  divided 
from  it  by  any  septum  or  membrane.  Some  way  within 
the  threads,  the  corium,  the  membrane  of  the  ovarian  sack, 
and  the  contents  appear  (e),  as  seen  from  the  outside,  to 
become,  and  perhaps  really  are,  blended  together.  These 
threads  could  not  have  been  originally  formed  of  their  present 
length,  and  must  therefore  have  been  added  to  during  the 
growth  of  the  animal ;  but  from  their  entering  the  not- 
moulted  antennae,  and  from  the  animal  being  permanently 
attached  by  them,  they  cannot  have  grown,  by  means  of 
the  moulting  of  their  integuments ;  hence  I  conclude  that 
at  each  period  of  growth  and  exuviation  they  have  been 
added  to  only  at  their  upper  ends,  where  there  is  a  sort  of 
collar,  or  line  of  growth;  and  where,  I  may  remark,  the 
lining  coriumis  alone  well  developed.  We  shall  presently 
see  the  bearing  of  these  remarks. 

These  threads  contract  to  about  half  their  former  diameter 
as  they  enter  the  old  prehensile  antennae  of  the  pupa,  within 
which  they  are  firmly  attached.  Each  thread,  with  its  three 
tunics  apparently  blended  together,  can  be  traced  to  the 
extremity  of  the  disc-segment  (^),  where  the  included  matter 
seems  to  have  burst  forth.  The  whole  disc  and  the  terminal 
segment  of  both  antennae  are  enveloped,  close  together,  in 
cement,  formed  into  two  almost  separate  little  capsules,  by 
which  they  adhere  very  firmly  to  the  integuments  of  the 
Alepas.  The  cement  required  to  be  removed  before  the 
antennae  could  be  plainly  seen.  The  cement  presented  all 
the  usual  characters,  namely,  its  homogeneous  laminated 
structure  and  its  yellowish  colour.  The  cement  in  the 
case  of  the  male  Ibla,  which  is  parasitic  within  the  sack  of 
the  female  Ibla,  affects  the  corium  and  fibrous  matter 
beneath  the  chitine-tunic,  and  causes  them  to  adhere  to- 
gether, and  thus  prevents  the  male  from  being  cast  off 
each  time  that  the  inner  tunic  of  the  sack  of  the  female 
is  moulted :  exactly  so  has  the  cement  of  the  Proteolepas 
affected  the  integuments  of  the  Alepas.  The  only  difference 
between  ordinary  cement-ducts  and  the  two  threads  here 
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described  is,  tbat  the  dacts,  in  both  cases  formed  by  the 
prolongation  of  the  coat  of  an  ovarian  receptacle,  are  here 
protected  by  a  thick  outer  membrane,  lined,  at  least  in  the 
upper  part,  by  corium ;  whereas,  in  the  Lepadidae  the  two 
ducts  are  included  within  the  peduncle,  and  are  therefore 
protected  by  one  common  membrane,  lined  of  course  by 
coriumi ;  and  this  membrane,  we  shall  presently  see,  is 
homologous  with  that  separately  investing  the  two  threads. 

The  antennae  differ  remarkably  little,  considering  the 
anomalous  character  of  the  mature  animal,  from  the  same 
organ  in  other  genera ;  they  come  nearest,  perhaps,  to  the 
antennae  of  Ibla.  The  length  of  the  disc  (y,  fig.  1)  and 
great  succeeding  segment  (/)  together  is  ^^ths  of  an  inch. 
The  lower  segment  has  its  basal  articulation  only  slightly 
oblique,  showing  that,  as  in  Alcippe  and  Ibla,  it  was 
probably  articulated  near  the  anterior  end  of  the  pupal 
shell :  it  is  of  nearly  the  same  width  throughout.*  The 
disc  {ff)  is  remarkable  from  its  great  proportional  length ; 
it  is  hoof-shaped,  with  the  outer  side  rather  protuberant, 
and  the  end  pointed.  The  ultimate  segment  {h)  is  of 
moderate  size :  as  in  Ibla,  it  has  a  shoulder  or  notch  on 
its  inner  side  near  its  end,  bearing  two  long  spines ;  and 
probably  there  were  originally  three  or  four  spines  on  the 
square  broad  upper  end,  but  these  have  been  broken.  This 
segment  is  articulated  unusually  near  to  the  end  of  the  disc. 

The  foregoing  remarks  on  the  two  threads  by  which 
Proteolepas  is  attached,  are,  independently  of  their  relation 
to  this  individual  animal,  of  considerable  interest.  In 
my  volume  on  the  Lepadidae,  I  have  stated,  after  repeated 
and  rigorous  examinations  (for  I  was  well  aware  how 
singular  the  facts  were),  that  in  Conchodenna  aurila  and 
in  some  other  genera,  the  cement-ducts,  which  entered 
the  pupal  antennae,  could  be  traced  till  they  joined  a 
gland,  the  coat  of  which  gland  was  absolutely  continuous 
with  the  coats  of  the  adjoining  and  continuous  ovarian 
tubes,  of  which  it  was  only  a  modified  portion ;  and  what 

*  As  I  have  given  tlie  measurements  of  the  antennss  in  so  many  genera,  I  will 
give  these :  second  (^  fig.  1)  segment,  sJiiths  of  an  inch  in  length,  and  fiS^ths  in 
width.  Disc,  JSniha  in  length,  and  «&oths  in  width.  Ultimate  segment,  nioths  (?) 
in  length,  and  tolfnths  (?)  m  breadth. 
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was  still  more  remarkable,  that  the  matter  within  the  gland 
was  continuous  with,  and  diflTered  only  from,  the  cellular 
matter  within  the  ovarian  tubes  and  cseca  (from  which 
ova  were  in  the  act  of  formation),  by  being  more  homo- 
geneous and  more  coherent.  Furthermore,  I  have  shown, 
that  in  Ibla  an  ovarian  tube,  becomes  by  a  very  small 
change,  namely,  by  a  double  flexure  and  slight  thickening 
of  its  coat,  converted  into  a  gland,  and  thus  acquires  the  power 
of  affecting  the  cellular  ovarian  matter  and  changing  it 
into  cement.  Now,  in  Proteolepas,  the  great  ovarian  sack 
replaces  the  ovarian  tubes  and  caeca ;  and  we  here  see  the 
very  same  relations  even  still  more  plainly ;  for  the  coat  of 
the  ovarian  sack  is  indisputably  continuous  with  that  in- 
vesting or  forming  the  two  cement-ducts  within  the  two 
threads ;  and  immediately  that  the  coarse  cellular  matter, 
which  within  the  ovarian  sack  is  being  converted  into  ova, 
enters  the  upper  contracted  end  of  the  cement-duct,  by 
some  power,  we  must  suppose^  inherent  in  its  coat,  it  is  con- 
verted into  cement,  which  debouches  with  all  its  usual 
properties  through  the  pupal  antennsB.  I  may  venture  to 
reaffirm  that  nothing  could  be  plainer  than  this  structure, 
or  be  in  more  striking  conformity  with  my  previous  observa- 
tions, given  in  the  introduction  to  the  Lepadidse. 


I  can  hardly  express  the  perplexity  which  I  felt  when  I 
first  examined  Proteolepas,  and  when  I  naturally  mistook 
the  mouth  for  the  entire  head,  for  I  saw,  as  I  thought,  the 
antennee  in  direct  connection  with  the  second  segment  of 
the  body,  posteriorly  to  the  mouth  1  It  was  quite  as  mon- 
strous and  incredible  an  inversion  of  the  laws  of  nature,  as 
those  fabulous  half-human  monsters,  with  an  eye  seated  in 
the  middle  of  their  stomachs.  After  a  time,  I  perceived 
that  the  following  considerations  removed  all  difficmlty,  and 
brought  Proteolepas  into  the  type  of  other  cirripedes. 

Firstly :  in  ordinary  cirripedes,  the  two  cement-ducts  can 
be  traced  up  from  the  cemented  antennae  to  the  glands, 
formed  by  a  part  of  the  ovarian  branching  caeca ;  and  the 
latter  can  be  traced  to  where  they  enter,  as  two  simple 
tubes,  the  body  of  the  animal,  at  a  medio-dorsid  point,  a 
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little  anteriorly  to  the  prosoma,  or  second  thoracic  segment.* 
From  what  is  actually  seen  in  the  complemental  male  of 
Scalpellum  Peronii,  and  from  what  may  be  inferred  from  the 
structure  of  these  parts  in  the  pupsB  of  all  cirripedea,  there 
can  be  no  doubt  that  if  the  ovarian  caeca  were  in  any  case 
not  developed,  the  cement-ducts  would  enter  the  body  at  the 
spot  where  the  two  simple  ovarian  tubes,  which  serve  to  unite 
the  ovarian  caeca  with  the  true  ovaria,  do  enter.  Now  if  we 
look  at  the  drawing  (PL  25,  fig.  7)  of  Proteolepas,  we  shall 
see  that  the  cement-ducts  enter  the  body  at  a  medio-dorsal 
point,  a  little  anteriorly  to  the  second  thoracic  segment,  and 
therefore  in  the  normal  position. 

Secondly:  the  external  membrane  of  the  two  threads, 
investing  the  two  cement-ducts,  it  shoidd  be  remembered^  is 
not  moulted,  and  is  added  to  during  growth  (being  lined 
internally  by  corium),  only  round  the  upper,  collar-like  edge. 

Thirdly:  the  external  covering  or  carapace  of  every  young 
cirripede,  at  the  period  of  its  metamorphosis,  enters,  at  its 
lower  end,  the  cemented  antennae,  in  the  form  of  two  short 
tubular  prolongations,  by  which  alone,  at  first,  the  cirripede 
adheres  to  the  surface  of  attachment;  within  these  pro- 
longations  the  cement-ducts  are  included.  I  have,  moreover, 
seen  instances,  as  in  Conchoderma  aurita  and  in  the  male  of 
Ibla  and  Alcippe,  in  which  these  tubular  prolongations,  lined 
internally  by  corium,  were  increased  a  little  in  length,  so  as 
to  form  a  trouser-like  termination  to  the  peduncle.  That 
the  forked  extremity  should  be  a  little  more  developed,  and 
so  be  converted  into  a  pair  of  short  tubular  threads,  cannot 
be  considered  as  very  improbable. 

*  This  may  be  partially  seen  in  the  section,  fig.  1,  of  Balanos,  on  the 
same  plate  (25)  with  the  fififure  of  Proteolepas ;  here  (bearing  in  mind  that 
Balanas  is  a  much  modified  form)  {z)  shows  the  pupal  antenns,  within  which, 
whilst  young,  the  cement-ducts  are  included,  ana  are  directlr  continuous  with 
the  layer  of  branching  ovarian  cieca  (^),  which  are  prolongea  up  to  the  ovaria 
as  a  pair  of  simple  tiioes  (only  one  being  here  represented),  entering  the  body 
above  the  upper  margin  of  the  prosoma  (e).  The  prosoma  of  Balanns,  I  mav  add, 
answers  to  tne  segment  '/  in  fig.  7  of  Proteolepas ;  (e)  the  mouth  in  Balanns, 
of  course  corresponding  with  (m)  the  mouth  of  Proteolepas;  the  segment '  e  and 
*  /  of  the  hitter,  are  in  Balanus  aborted  or  confluent,  at  least  on  the  ventral  surface; 
and,  kstly,  the  whole  great  shell  of  Bahmus,  the  sack  with  its  muscles  and  the 
branchisB,  and  the  opercuhir  valves  with  their  muscles,  are  all  represented  in 
Proteolepas  merely  by  the  outer  membrane  of  the  two  threads  (^),  which  enter 
the  pupal  antenme ! 
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Fourthly:  in  the  male  Ibla  the  capitulum  is  so  mach 
atrophied  that  it  does  not  inclose  the  thorax  or  mouth,  but 
still  an  elongated  support  or  peduncle  is  left.  But  it 
would  be  no  very  violent  assumption  to  imagine  the 
peduncle,  which  does  not  essentially  differ  from  the  capi- 
tulum, to  become  likewise  rudimental, — to  grow  smaller  and 
smaller,  and  shorter  and  shorter,  till  the  merest  remnant  was 
left  at  the  spot  where  it  entered  the  cemented  antennae. 
And  in  the  last  paragraph  it  has  been  shown  that  it  would 
be  no  violent  assumption  to  imagine  this  lower  end  of  the 
peduncle,  where  it  enters  the  antennae,  developed  into 
two  short  thread-like  prolongations. 

Lastly:  it  is  certain,  from  the  existence  of  the  pre- 
hensile antennae,  that  Proteolepas  was  developed  within  a 
pupa,  probably  differing  in  no  very  essential  respect  from 
the  pupae  of  other  cirripedes.  Therefore,  in  accordance 
with  all  analogy,  we  may  believe  that  the  position*  of 
the  young  Proteolepas  (probably  much  coiled  up,  with  a 
deep  fold  close  under  the  mouth)  within  the  pupa,  the  general 
form  and  structure  of  the  latter^  and  the  course  of  the 


*  Any  one  who  has  not  specially  attended  to  the  metamorphoses  of  ordinazr 
cirripedes,  who  looks  at  the  imaginary  figure  of  the  young  Proteolepas,  wiu 
feel  much  surprise  at  the  relative  positions  of  the  parts ;  for  the  mouth  and 
the  first  and  even  second  segments  of  the  body  stand  posteriorly  («*.  «.  above  in 
the  figure)  to  the  succeeding  segments  of  the  body,  in  relation  to  the  carapace  of 
the  pupa ; .  but  this  is  only  m  accordance  with  the  remarkable  change  in  posi> 
tion  (as  expkined  in  the  introduction,  p.  123,  pi.  30,  fig.  2),  amounting  almost 
to  inversion,  which  the  whole  thorax  of  every  young  cirri pcde  undergoes  within 
the  pupa,  whilst  the  anterior  cephalic  portions  and  general  covering  are  de- 
velopea  conformably  with  the  pupal  carapace,  whence  it  arises  that  the  dortal 
surface  of  that  part  of  the  thorax  immediately  succeeding  the  mouth  becomes 
attached  to  the  ventral  internal  surface  of  the  carapace.    I  believe  that  the 

1)eculiar  flattened  dorsal  outline  of  the  first  two  segments  of  the  body  of  Froteo- 
epas  is  due  to  these  parts  having  been  formed  in  contact  (as  represented  in 
pi.  26,  fig.  6)  with  the  straight  ventral  surface  of  the  carapace  of  the  pupa.  To 
place  the  young  Proteolepas,  and  at  the  same  time  the  carapace  of  the  pupa, 
with  all  the  parts  in  proper  homological  sequence,  it  would  be  necessary  to 
seize  the  posterior  end  of  the  abdomen  (a),  and  pull  till  the  dorsal  surfaces  of 
the  first  and  second  segments  of  the  body,  separated  from  the  ventral  internal 
surface  of  the  carapace,  and  stood  posteriorly  (f .  e,  above  in  figure)  to  the  mouth, 
which  latter  would  thus  also  have  to  rotate  a  quarter  of  a  circle,  so  that  the 
orifice  would  come  to  be  directed  outwards.  Then  every  part  would  stand, 
in  accordance  with  the  archetype  crustacean  structure,  in  due  order ;  but  the 
three  confluent  anterior  cephalic  segments,  forming  the  front  part  and  carapace 
of  the  pupa,  would,  as  in  the  case  of  all  cirripedes,  oe  of  disproportionately  huge 
size  in  relation  to  the  rest  of  the  body. 
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cement-ducts,  did  not  essentially  differ  from  the  imaginary 
figure  given,  PL  25,  fig.  6.  Now,  at  the  period  of  the 
metamorphosis,  let  us  imagine  that  no  general  covering  or 
carapace  was  formed,  except  a  small  portion  on  the  ventral 
surface,  round  the  cemented  antennae.  Let  us  further 
suppose  this  remnant  to  be  specially  developed  (as  in  the 
case  of  some  cirripedes)  into  a  short  trouser-Iike  pro- 
longation, entering  the  antennae ;  and  subsequently,  in  ac- 
cordance  with  the  almost  universal  laws  of  growth  in  cirri- 
pedes, that  this  portion  was  never  moulted,  but  continued 
to  be  added  to,  during  growth,  only  at  its  upper  end.  By 
this  means  we  should  produce  every  leading  peculiarity 
of  the  Proteolepas  bivincta.  As  this  parasite  lives  within 
the  sack  of  another  cirripede,  and  is  protected  by  the  capi- 
tulum  of  the  latter,  we  can  understand,  in  accordance  with 
the  usual  admirable  economy  of  nature,  the  absence  of  any 
general  covering  for  its  body.  We  can  now,  also,  under- 
stand the  structure  and  manner  of  growth  of  the  two  threads 
by  which  it  is  bound  to  its  prey ;  and  the  connection,  at  first 
so  strange  and  perplexing,  between  the  old  pupal  antennae 
and  the  second  segment  of  the  thorax.  I  am  convinced  that 
no  other  explanation  than  that  here  given,  will  accord  with 
the  relations  of  the  several  parts  and  organs  of  Proteolepas. 
Consequently,  I  fully  believe  that  we  here  see  an  articulate 
animal  in  which  the  whole  of  the  three  anterior  segments 
of  the  head  have  been,  during  the  act  of  metamorphosis, 
absolutely  aborted,  with  the  exception  of  a  mere  rudiment 
on  the  ventral  surface,  near  the  anterior  end,  round  the  old 
antennae,  and  which  rudiment  has  been  specially  developed 
as  a  covering  for  the  two  cement-ducts.  As  the  pupal 
antennae  are,  homologically,  the  second  pair  of  antennae,  we 
may  further  infer  that  this  modified  remnant  of  the  cara- 
pace, investing  the  two  threads,  belongs  to  the  third  cephalic 
segment. 
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Classis  CRUSTACEA.    Sab-classis  CniBi?£DiA. 

Crustacea  ex  anteriore  capitis  parte  defixa,  caemento  in  hone  usam 
ex  ovariorum  portione  ad  id  specialiter  modificata  emisso.  Archetypua 
h  segmentis  17  compositas,  quorum  3  priora  magna,  in  carapacem 
•aepissim^  conformata,  quae  non  omnino  exoitur  et  Tarios  notus 
efficit :  antennae  nullse :  oculi  rudimentarii :  os  prominens,  formatam  k 
labro,  palpis,  mandibulis,  et  duobus  maxillarum  paribus,  quae  omnia 
partim  confluunt :  thorax  ad  superficiem  intemam  sternalem  carapacis 
affixus,  plernmque  cum  membrorum  captantium  biramorum,  multiarti- 
Gulorum  paribus  6:  abdomen  plemmqne  rudimentarinm :  branchiae, 
si  quae  adsunt,  ad  inferiora  carapacis  latera  affixae :  plerumqne  bisexa- 
alia ;  in  unisexualibus,  mares  foeminis  parasitice  inserti :  penis  nnicua, 
plerumque  probosciformis,  ad  posteriorem  abdominis  extremitatem 
situs :  OTidvctus  nulli :  raetamMphoses  mnltiplices. 

OsDO  I.    THORACIC  A.     (Darwin,  '  Balanidae/  p.  30.) 

Cirripedia  quibus  pro  carapace  est  aut  capitulum  pedunculatum,  aut 
testa  operculata  cum  basi.  Corpus  h  6  thoracicis  segmentis,  fer^  cum  6 
cirrorum  paribus,  constat.  Abdomen  rudimentarinm,  sed  ssepe  cum 
appendiculis  caudallbus.  Oris  labrum  motus  proprios  non  efficit. 
Larya  prim6  monocula  cum  3  crnrum  paribus,  postremd  binocula  cam 
6  crurum  thoracicorum  paribus. 

Familia  1.  BALANiDiE.     (Darwin,  'Balanidae,'  p.  33.) 

Cirripedia  sine  pedunculo :  scuta  et  terga  musculis  depresaoribus 
instructa :  reMquse  testae  vaivae  inter  se  immobiliter  conjunctao. 

Sub-familia  1.  Balantn^.     (Darwin,  'Balanidae,*  p.  175.) 

Rostrum  cum  radiis,  sed  sine  alis ;  yalvae  testae  laterales  omnes,  ex 
uno  latere  alis,  ex  altero  radiis  instructae :  parietes  fer^  aut  porosi  aut  ad 
interiorem  superficiem  longitudinaliter  costati. 

[Seetio  f ,] 

Scutum  et  tergum  inter  se  articulata  aut  mutui  interclnsa :  branchi- 
arum  unaquaeque  ex  unicft  plicA  constat. 
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1.  Gemu — Bjllaws,  Auctorum.     (Darwin,  '  Balanidte,' p.  177.) 

Valvae  testo  6 ;  basis  calcarea  aut  membranacea ;  Talvae  opercnlares 
sabtriangulares. 

2.  Submenu* — Acasta,  Leach.     (Darwin, '  Balanidoe/  p.  302.) 

Yalvee  testee  6 ;  parietea  et  basis  non  porosa ;  basis  calcarea,  cyatbi- 
formis,  non  elongata.     Spongiis,  aut  rar6  Isidis  cortici,  affixa. 

3.  Gemi9 — ^Tetraclita,  Schumacher.     (Darwin,  '  Balanidee,*  p.  321.) 

ValTce  testse  4  ;  interdum  inter  se  extern^  conflaentes :  parietes  poris 
perforati,  multis  plerumque  seriebus ;  basis  plana,  irregularis,  calcaren 
ant  membranacea. 

4.  Genus — Elutsivs,  Leaeh.     (Darwin,  'Balanidse,' p.345.) 
VaWse  testse  4 ;  parietes  non  porosi ;  basis  membranacea. 

5.  Genus. — ^Pybooma,  Leach.     (Darwin,  '  Balanidee,'  p.  354.) 

YaWee  testae  in  unam  conflaentes ;  basis  cyathiformis  ant  sabcylin- 
drica,  coraliis  afiiza. 

6.  Sub-genus — Cbeusia,  XeacA,     (Darwin,  '  Balanidee,*  p.  375.) 
Valvfe  testee  4,  radiis  instrnctae ;  basis  cyathiformis,  coraliis  affixa. 

7.  Genus — Chelonobia,  Leach.     (Darwin,  '  Balanidee,'  p.  382.) 

VaWee  testse  admodum  crassse,  6 ;  sed  ex  iis,  valya  rostralis  intiUs 
^  tribus  Talyis  rudimentariis  conjunctis  constat;  basis  membranacea; 
scuta  ang;u8ta,  tergis  crista  articulari  corne&  conjuncta. 

[Seeiio  f  tO 

Scutum  et  tergum  (ubi  ambo  adsunt)  non  inter  se  articulata ;  basis 
membranacea ;  parietes  ssepe  profundi  plicati,  lamini  exteriore,  ad 
basin  vers^,  plerumque  imperfecti ;  branchiarum  unaquseque  e  duobus 
plicis  constat.     Testa  vertebratis  viris  affixa. 

8.  Genus — Cobonula,  Lamarck.     (Darwin,  '  Balanidae,'  p.  397.) 

VsItsb  testse  6,  sequaU  latitudine ;  parietes  tenues,  profunda  plicati, 
plicis  caritates  infra  soliim  apertas  efficientibus;  valvse  operculares 
orificio  testse  multo  minores.     Cetaceis  affixa. 

9.  Genus — Platylepas, /.  E.  Gray.    (Darwin,  'Balanidse,'  p.  424.) 

Yalree  testse  6;  unaqueeque  bilobata  et  intiis  producta,  ita  ut  6 
medias  costas  longitudinales  efficiant,  quse  basin  membranaoean  ex- 
trorsiis  convexani  sustinent. 

10.  Genus — ^Tubicinella,  Zanfareii.     (Darwin,  '  Balanidse,' p.  430.) 

Valvee  testse  6,  sequali  latitudine ;  testa  subcylindrica,  orificio  latiore 
qnam  basis,  pluribus  cristis  transTersis  yirgata.    Cetaceis  affixa. 
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11.  Genu9 — ^Xenobalamus.  Steenatrup.  (Darwin, 'Balanidse/ p.  438.) 

Testa  paene  rudimentaria,  stelliformis,  ^  vhIvis  6  formata,  h  qimrain 
medio  corpus  Ion  gum  pedunculi forme  exoritur;  vaWae  operciilare» 
absunt.     Cetaceis  affixus. 

Sub-familia  2.    Chthamalinje.     (Darwin,  'Balanidse/  p.  446.) 

Rostrum  cum  alis  sed  sine  radiis ;  vaWee  rostro-laterales  ntrinqne 
sine  alia ;  parietes  non  porosi. 

12.  Genus — Ciithamalus,  BanzanL     (Darwin,  *  Balanidse/  p.  447.) 

Valve  testae  6 ;  basis  membranacea,  sed  interdam  ad  speciem  cal- 
carea,  ide6  quod  parietes  inflectuntur. 

13.  Genus — CH^MiESiPHO,  Darwin.     (*  Balanidae,'  p.  470.) 

VaWse  testae  4,  suturis  saepe  admodtim  obliteratis ;  basis  membra- 
nacea. 

14.  Genus — Pach ylasm a,  Dancm.     ('Balanidae,' p.  4/5.) 

Valvae  testae,  conchft  recenter  nat&,  8  ;  adultd  aut  6,  aut  ad  speciem 
4,  ide6  quod  vahae  laterales  arct^  conjungontur ;  basis  calcnrea. 

15.  Genus — Octouekis,  G.  B.  Sawerby.  (Darwin, 'Balanidae,' p.482.) 
VaWee  testae  8 ;  radii  marginibus  crenatis ;  basis  membranacea. 

•  

16.  Genus — Catopheaomus,  G.  B,  Sowerby.      (Darwin,  'Balanidae,* 

p.  485.) 

Yalvae  testae  interiores  8,  cum  pluribus  ezterioribus  parvarum  sup- 
piemen  talium  val varum  verticillis  ;  basis  aut  membranacea  aut  calcarea. 

Familia  2.  Verrucida.     (Darwin,  'Balanidae/  p.  495.) 

Cirripedia  sine  pednnculo;  scuta  et  terga,  musculis  depressoribns 
non  instructa,  ex  uno  latere  tautnm  mobUia,  ex  altero  cum  carinft  et 
rostro  in  testam  asymmetricam  immobiliter  conjuncta. 

1.  Genus — ^Verruga,  Schumacher.     (Darwin,  'Balanidae,'  p.  496.) 

Familia  3.  Lepadid^.     (Darwin,  'Lepadidae,'  p.  8,  et  'Balanidae,' 

p.  526.) 

Cirripedia  pedunculo  flexili,  musculis  instmcto ;  scuta  et  terga  (si 
qua  adsunt)  musculis  depressoribns  non  instructa ;  reliquae  valvae  (si 
quae  adsunt)  in  annulum  immobilem  non  conjunctae. 

1.  Genus — Lspas,  Linn.     (Darwin,  ^Lepadidae,'  p.  67.) 

Valvae  5,  approximatae ;  carina  sursi^m  inter  terga  extensa,  deorsilkm 
aut  furcft  infossft  ant  disco  extemo  terminata ;  scuta  subtriangula,  um- 
bonibuB  ad  angulum  rostralem  positis. 

2.  Genus — ^PosciiiASMA,  Darwin.     ('  Lepadidae/  p.  99.) 
Valvae  3,  5,  ant  7,  approximatae ;  carina  solitm  ad  basales  apices  ter- 
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gorum  eztensa,  tennino  baBali  ant  truncato  ant  in  discam  profande 
infosBum  prodacto ;  scuta  pnuh  oraliai  umbonibas  ad  angalam  roe- 
tralem  positis. 

3.  G«iM*— D1CHELA8PI8,  Dartrin.     ('Lepadidae,  p.  115.) 

Valvae  5,  quae  fer^  pro  septem  haberi  possent,  scuto  in  segmenta 
plan^  duo,  ad  augulum  autem  rostralem  conjuncta,  diviso ;  carina  ple- 
rumque  sursum  inter  terga  eztensa,  deorsum  aut  disco  infosso  aut 
furc&  aut  calyce  terminata. 

4.  Oentu — Oxynaspis,  Darwin.     (*  Lepadidse/  p.  133.) 

VaWee  5,  approximatse ;  scutorum  umbones  in  medio  marginis  ocdu- 
dentis  positi ;  carina  rectangul^  flexa>  sursilm  inter  terga  extensa,  ter- 
mino  basali  simpliciterconcavo.. 

5.  CrMitf^CoMCHODJBBHA,  Of/srs.     (Darwin, '  Lepadidse/  p.  136.) 

Yalvee  2  ad  5,  minntee,  inter  se  remotse ;  scuta  bi-  aut  tri-lobata, 
umbonibus  in  medio  marginis  occludentis  positis;  carina  arcuata, 
terminis  utrinque  psene  similibus. 

6.  Genu9 — Alepas,  5.  Rat^.     (Darwin,  'Lepadidae/  p.  156.) 
Capitulum  aut  sine  valvis,  aut  scutis  corneis,  paene  abditis. 

7.  Genu^ — Anblasha,  Darwin.     (' Lepadidae/ p.  169.) 

Capitulum  sine  yalvis ;  aperturi  ampl& ;  pedunculus  fimbriatus,  sub- 
globosus,  infossus. 

8.  Genu9 — ^Algippe,  Hancock.     (Darwin,  *  Balanidae,'  p.  529.) 

(Foem.)  Capitulum  sine  TaWis,  apertur&  spinosA;  pedunculus  ad 
basalem  extremitatem  crescit;  superficie  rostrali  depresssl  et  disco 
comeo  tect& ;  capitulum  et  pedunculus  in  cayitate  conduntur,  ab  ipso 
cirripedio  formats. 

9.  Genw — Ibla,  Leach.     (Darwin,  '  Lepadidae,'  p.  180.) 

(Herm.  et  Fcem.)  Yalvae  4,  corneae ;  pedunculus  spinis  comeis,  per- 
sistentibus  Testitus. 

10.  Genu9 — Scalpxllum,  Leach.     (Darwin,  'Lepadidae,'  p.  215,  et 

'  Lepad.  Foss.'  p.  13.) 

(Herm.  et  Foem.)  Yalvis  12  ad  15;  lateribus  verticilli  inferioris 
quatuor  vel  sex,  lineis  incrementi  plerumque  convergentibus ;  sub- 
rostrum  rarissime  adest ;  pedunculo  squamifero,  rarissime  nudo. 

CHARACTERES  YALYARUM   IN    8PECIEBUS    FOSSILIBU8. 

Carina  angusta,  introrstim  arcuata,  ab  apice  ad  marginem  basalem 
paululum  dilatata;  carinae  parietes  yalde  inflexi,  costis  manifestis  a  tecto 
plerumque  disjunct!;  in  multis  speciebusintra-parietibusinstructa;  in- 
traparietes  nonnunquam  supern^  producti  ultra  umbonem  carinae,  qui 
fit  inde  sabcentralis ;  carinae  parietum  lineae  incrementi  perobliquae. 

39 
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Scuta  pleramque  subconvexa  et  tenuia,  trapesoidea;  marginibns  terga- 
libuft  lateralibusqiie  angulo  insigDi  disjanctis. 

11.  GtfntM— PoLLiciPES,  Leach.     (Darwin,    'Lepadidae/   p.    293,  ct 

*  Lepad.  Fo88.'  p.  42.) 

Valvse  ab  18  usque  ad  100  et  ampliuB  :  lateribus  verticilli  inferioris 
multis ;  lineis  incrementi  deorsilm  ordinatis ;  subrostrum  semper  adest ; 
pedunculuB  squamiferus. 

CHARACTEBES   VALVAUUM   IN    SPECIEBU3   FOSSILIBUS. 

Carina  ab  apice  ad  marginem  basalem  multum  dilatata,  apiee  pie- 
rumque  liber^  prominente;  carinse  parietes  k  tecto  non  distinct^  aeparati, 
lineis  incrementi  parietum  parum  obliquis.  Scuta  plerumque  subsolida, 
convexa,  subtrigonalia,  margine  tergo-laterali  plus  minusve  eminente. 
Bed  non  angulo  in  margines  duos  discreto. 

12.  0enu9 — Lithotbya,   G,  B.  Sawerhy,      (Darwin,   'Lepadidse,' 

p.  332.) 

Yalvse  8,  si  inter  eas  parvum  (ssepe  rudimentale)  rostrum  et  duo 
parva  latera  numerentur ;  incrementi  lineis  concinn^  crenatis ;  pedun- 
culuB  squamis  calcareis  parvis  vestitus,  in  verticillis  superioribus  cre- 
natis, aut  calyci  basali  calcareo  aut  discorum  ordini  affixus. 

13.  Genu9 — Loricula,  G,  B,  Sowerby,jun.     (Darwin,  'Lepad.  Fobs.* 

p.  81.) 

Capitulo  decern  (fortasse)  valvis  instructo.  Pedunculo  seriebus 
decern  squamarum  laevium  calcarearum  instructo ;  sex  lateralibus  mul- 
tum transversa  elongatis;  quatuor  terminalibus  angUBtia;  secundilm 
pedunculi  margines  rostralem  et  carinalem  decurrit  sutura  medialis 
recta,  squamis  non  intersecantibus. 

Obdo  II.     ABDOMINALIA.     (Darwin,  'Balan.'  p.  563.) 

Cirripedia  quibus  carapax  lageni-fonms  est ;  corpus  ex  1  oephalico, 
7  thoracicis,  3  abdominaUbus  segmentis  constat;  quorum  abdominaUa 
tribus  cirrorum  paribus  muniuntur ;  tboracica  membris  carent.  Oris 
labrum  long^  producitur  et  motus  proprios  efficit ;  oesophagi  inferior 
extremitas  dentibus  munitnr.  Larra,  prim6  oyoides.  Bine  externis  mem- 
bris, sine  oculo ;  postrem6  binocula,  thoracicis  cruribus  nullis. 

1.  Genm — Cbyptophialus,  Dormn.    (<  Balanidse,' p.  566.) 

Obdo  III.     APODA.     (Darwin,  '  Baku.'  p.  587.) 

Cirripedia  quibus  carapax  ad  duo  separata  fila  (quse  defigendo  inser- 
▼iunt)  redactus  est.  Corpus  ex  1  cephalico,  7  thoracicis,  3  abdomina- 
Ubus segmentis  constat,  quee  omnia  cirris  carent.  Os  suctorium,  man- 
dibuli  et  maxillae  (dorsis  inter  se  appositis)  cucullo  includuntur,  qui  h 
labro  et  palpis  confluentibus  formatur.     Metamorphoses  incognitse. 

1.  Oent(« — Pbotsolepas,  i)ancin.     (<  Balanidn,' p.  5B9.) 
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Et  recentium,  et  fassilium.* 


Obdsb  THORACICA.    Fam.  BxhAmDM. 
Sub-fam.  Balanin^. 

[Sectio  f .] 
1.  Genu& — ^Balanus. 

Seetio  a. 
Parietes  et  basis  et  radii  pons  perforati. 

Sectio  B. 

Parietes  et  basis  interdum  pons  perforati;  radii  nunquam;  testae 
axis  rostro-carinalis  elongatus ;  basis  cymbiformis,  Gorgoniis  et  Mille- 
poris  affixa. 

Seetio  c. 

Parietes  et  basis  semper  poris  perforati ;  radii  nunquam. 

Seetio  D. 
Parietes  semper  poris  perforati ;  basis  et  radii  nunquam. 

Seetio  e. 
Basis  membranacea. 

Sectio  F. 

Parietes  et  radii  nunquam,  basis  interdum,  poris  perforata;  basis 
interdum  admodum  tenuis,  adeo  ut  vix  distingui  possit. 


[Sectio  A.] 

I.  Balamu  tintinnahtUumy  Linn.     (Darwin,  ' Balanidae,' p.  194,  Tab. 
1  et2,  fig.  1.) 

B.  test&  k  rose&  ad  atropurpuream  variante,  saepe  longitudinaliter 
▼irgatft  et  coBtat&.  Orificio  plerumque  integro,  interdum  dentato.  Scuti 
cristd  articulari  latd  et  reflexd.  Tergi  margine  basali  plerumque  in 
contrariis  calcaris  partibus  rectam  lineam  formante. 

Hub, — In  tepidis  et  torridis  ubique  maribus.    Foes,  in  Enropa. 


*  In  hAc  portione  Synopsis,  Auctoram  nomina  refenmt  solnmmodo  ad  species. 
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2.  Balanua  tulipi/ormis,  Ellis.     (Darwin,  *  Balanidie/  p.  204,  Tab.  2, 

fig.  2.) 

B.  testft  obscar^  roaei,  interdam  purparascente ;  orificio  dentato. 
Scuto  extern^  admodum  laevi,  inembraD&  tecto.  Tergi  mosculorum 
depressorum  cristis  distinctis. 

Hab. — In  Europi  mehdionali  et  Madeira. 

3.  Balanus  ptittaeuM,  Molina.     (Darwin,  '  Balanidse,*  p.  206,  Tab.  2, 

fig  3.) 

B.  testft  pallid^  roaeft,  sordid^;  orificio  hezagonali.  Scati  cristft 
articulari  minimi,  quae  cum  adductoris  cristA,  admodum  prominente, 
confluit;  musculo  depressore  laterali  tubulari  cavitate  locato,  quae 
Bursilim  ad  valvae  apicem  eztendit.  Tergi  apice  prodocto,  aculeate, 
purpureo;  calcare  ab  angulo  baai-acutali  propiiifl  quam  audi  ipsiua 
latitudine  distante. 

Hab.  et/oss.  in  Americ&  meridionali. 

4.  Balanus  Capeims,  Ellis.     (Darwin,  '  Balanidee,'  p.  209,  Tab.  2, 

fig.  4.) 

B.  testa  colore  lucid^-roseo,  umbrat&  et  asepe  longitudinaliter  virgatA. 
Scuto  ut  in  B.  psittaco.  Tergi  apice  producto  aculeato,  albo  ;  calcare 
ab  angulo  basi-scutali  8u&  ipsius  latitudine  distante. 

Hab. — In  Afric&  meridionali. 

5.  Balamts  niffrescens,  Lamarck.     (Darwin,  'Balanidee,'  p.  210,  Tab. 

2,  H'  5.) 

B.  testi  cinered,  pallid^-ceeruleo  aut  atro-cseruleo,  aut  albo  tincti. 
Scuti  criatcL  articulari  parva,  deorsiim  in  parvum,  acutum  aculeum 
desinente;  adductoris  crista  prominente.  Tergi  apice  producto, 
aculeato. 

Hab. — In  Australia. 

6.  Balanus  deeorus,  Darwin.     (' Balanidfe,'  p.  212,  Tab.  2,  fig.  6.) 

B.  parietibna  pallid^-roseis :  radiia  aliqaanto  intensioribua.  Scuti 
cristft  articulari  parv&.  Tergi  sulco  longitudinali  admodum  tenui  et 
aperto ;  marginibua  basalibus  utrinque  ad  calcar  declinbua. 

Hab. — In  NotiL  Zealandii. 

7.  Balanus  vinaceus,  Darwin.     (*  Balanidce,'  p.  213,  Tab.  2,  fig.  7.) 

B.  teBt&fuaco-purpure&;  parietum  lamina  interiore  cancellati.  Scuto 
longitudinaliter  et  tenuiter  atriato.  Tergi  sulco  longitudinali  tenui  et 
aperto :  marginibus  basalibus  utrinque  ad  calcar  declivibus. 

Hab. — In  occidentali  littore  AmericsB  merid. 

8.  Balanus  Jjax,  Darwin.     (' Balanidse,'  p.  214,  Tab.  3.  fig.  1.) 

B.  test&  globoso-conicA,  ssepe  in  axe  rostro-carinali  elongate,  pallida 
rose^  Iseyi,  admodum  crassi :  tubis  parietalibus  prope  maiginem  ba- 
aalem,  cylindricis  et  minimis.     Scuti  cristH  articulari  lat&,  reflezft. 

Hab.^-lu  Arch.  Pbilippino. 
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[Seetio  b.] 

9.  BalanuB  stultus,  Darwin.     ('Balanidee/  p.  216,  Tab.  3,  fig.  2.) 

B.  parietibus  et  basi  porosis :  testa  alb&  ant  purpura  leviter  tinctft. 
Scuti  margine  basali  in  medio  prominente.  Tergi  buIco  longitudinali 
supern^  clauso ;  calcare  angulo  basi-scutali  non  approzimato. 

Hab. — lu  Indi&  Occident,  et  orient. 

10.  Balanua  calceolus,  VsiUlas.     (Darwin,  'Balanidse/  p.«218,  Tab.  3, 
fig.  3.) 

B.  parietibus  et  basi  porosis.  Scuto  musculi  depressoris  lateralis 
fossi  parv4,  profundi. 

Hab. — In  Afric^  occidentali  et  India.     Foss.  in  Anglia. 

11.  Balanus  galeatus,  Linn.     (Darwin,  'Balanidse,'  p.  220,  Tab.  3, 
fig.  4.) 

B.  parietibus  non  porosis :  basi  porosa.  Tergi  apice,  propter  cristae 
articularis  magnitudinem,  quadrato. 

Hab. — In  America  sept,  et  India  Occident. 

12.  Balanm  cymbi/ormis,   Darwin.      ('  Balanidie,'  p.  221,    Tab.  3, 
fig.  5.) 

B.  parietibus  et  basi  non  porosis.     Scuti  et  tergi  cristis  articularibus 
minimis.     Tergo  lato,  poene  sequilaterali. 
Hab. — In  Indi&. 

13.  Balantu  navicular  Darwin.     ('Balanidse/  p.  221,  Tab.  3,  fig.  6.) 

B.  parietibus  et  basi  non  porosis :  yalyis  testae  carino-lateralibus  ad- 
modiim  angustis,  latitudine  a  vertice  ad  imum  paene  sequi.  Radiorum 
margiuibus  suturalibus  laeyibus.  Scuto  extern^  longitudinaliter  striate. 

Hab, — In  Indi&. 

[SecHo  c] 

14.  BalanuB  trigonus,  Darwin.     (' Balanidfe,'  p.  223,  Tab.  3,  fig.  7.) 

B.  parietibus  costatis,  purpureo-rubris,  maculatis:  orificio  lato, 
trigonali,  vix  dentato.  Scuto  crasso,  fossularum  seriebus  longitudina- 
libus  1  ad  6.  Tergo  sine  sulco  longitudinali;  calcare  truncato  ad 
plenilm  j-  vaivs  latitudine. 

Hab. — In  Arcb.  Indise  Orient. :  Australia :  California :  Peruvia. 

15.  Balanus  spangicola.  Brown.    (Darwin,  '  Balanidse,'  p.  225,  Tab.  4, 
fig.  1.) 

B.  parietibus  plerumque  Isevibus,  interdum  longitudinaliter  plicatis ; 
roseis ;  orificio  dentato :  scuto  longitudinaliter  striato :  tergum,  apice 
producto,  sine  sulco  longitudinali ;  calcare  truncato  ^  valvse  latitudine. 

Hab. — In  Europa  meridionali  et  media,  Africa  meridionali ;  var.  in 
Indid.  occidentali.     Fms.  in  Anglia,  in  "  Miocena  Formatione.^' 

16.  Balanua  Itevis^  Brugui^re.     (Darwin,  '  Balanidse,'  p.  227,  fig.  2.) 
B.  testft  aut  fusdL  membrana  testa,  aut  nuda  et  alb&,  aut  pallide- 
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porpardL :  orificio  parro :  radiia  minimis :  scuto  1  aut  2  aalcia  longitu- 
dinalibas  profuudis. 
Hab, — Id  littore  occidental!  Americie  utrioftque. 

17.  Balanus  per/oratus,  Brugui^re.  (DarwiUj  'Balanidce,'  p.  231,  Tab. 

4,  fig.  4,  et  Tab.  5,  fig.  1.) 

B.  testasordida,  pallide-  purpurea  aut  alba  aut  cinere4,  Isevi  ant  propter 
corrosionem  longitudinaliter  teuuiter  costata ;  Taginft  purpurea ;  orificio 
plerumque  parvo :  radiis  pierumque  angustis  aut  uullis :  scato  introraua 
crista  brevi  miuuta  sub  cristam  adductoris  prominentem  proximo  et 
parallels  positft :  tergi  apice  aliquantum  prodncto. 

Hab. — In  Europa  meridionali  et  medii :  in  Africft  occidentali. 

18.  Balantu  eoncavut,  Bronn.     (Darwin,  *  Balanidie,' p.  235,  Tab.49 

fig.  4.) 

B.  test^  albo  cam  roseo  aut  obscure  purpnreo  longitudinaliter  stnatft; 
interdum  pure  alb& :  scuto  longitudiualiter  tenoiter  striato ;  intern^ 
adductoris  crista  admodum  aut  modic^  prominente. 

Hab. — In  Peruvia,  California,  Arcb.  Philippino,  Australii.  £t/ocf. 
in  Europa,  America  septent,  et  meridionali. 

19.  Balanus  amphitrite,  Darwin.    (' Balanidee,'  p.  240,  Tab.  5,  fig.  2.) 

B.  testa  purpureo  aut  roseo  longitudinaliter  striata ;  striis  interdnm 
confluentibus  ;  interdum  pure  alba :  scutum  intern^  adductoris  cristi 
prominente. 

Hab. — In  tepidis  et  torridis  ubique  maribus. 

» 

20.  Balanus  pcecilus,  Darwin.     (' Balanidse,'  p.  246,  Tab.  5,  fig.  3.) 

B.  testa  obscur^  rubr&  albo  maculat&:  scuto  intern^  adductoris 
cristi  nulla :  tergi  calcare  praecise  truncato,  fer^  ^  yalTse  latitudine. 
Hab. — In  littore  Occident.  Americse  merid. 

21.  Balanus  ebumeus^  A.  Gould.     (Darwin,  'Balanidse,'  p.  248,  Tab. 

5.  fig.  4.) 

B.  testi  flavescente  albi:  scato  longitudinaliter  tenuiter  striato: 
tergi  calcare  truncato,  margine  basi-carinali  fer^  admodtim  ezcarato ; 
margine  cariuali  supern^  prominente. 

Hab. — In  Americi  septent.  et  Indi&  Occident. 

22.  Balanus  improvisus,  Darwin.    (*  Balanidse,'  p.  250,  Tab.  6,  fig.  1.) 

B.  testi  alba:  radiis  angustis,  marginibus  saperioribus  iBevibus- 
leniter  arcuatis,  admodillm  obliquis :  tergi  sulco  longitudinali ;  calcaiisp 
termino  rotundato. 

Hab. — In  Europi,  et  Americae  utriusque  littoribus  orient,  et  Occident. 

23.  Balanus  nubilus,  Darwin.     (' Balanidse,'  p.  253,  Tab.  6,  fig.  2.) 

B.  test4  alb&,  irregulari :  basi  alicnbi  imperfecte  poros& :  scati  crista 
articulari  minuti;  adductoris  cristi  prominente,  fossam  profdndam 
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musculo  depressor!  praebente :  tergo  iutrorsus  purpurea  macule  majore 
uotato ;  apice  producto,  purpureo. 
Hab, — In  California. 

24.  Balanus  corrugatus,  Darwin.     ('Balanidse,  p.  254,  Tab.  6j  fig.  3.) 

B.  test4  alba  longitudinaliter  plicatd :  radiis  angustis :  scuto  intern^ 
sine  adductoris  crista. 
Foss,  in  Italic. 

[Seetio  d.] 

25.  Balanus  poreatus.  Da  Costa,.     (Darwin,  'Bidanidse,*  p.  256,  Tab. 
6,  fig.  4.) 

B.  testa  albft,  plerumque  longitudinaliter  acut^  costat^:  radiorum 
marginibus  superioribus  psene  basi  parallelis:  scuto  longitudinaliter 
striato ;  tergi  apice  producto,  purpureo. 

Hab.  et/oM.  in  Europft,  et  America  septent.  et  regionibus  Arcticis. 

26.  Balanus  patellaris,  Spengler.     (Darwin,  'Balanidse,'  p.  259,  Tab. 

6,  fig.  5.; 

B.  test&  depress^  fuscft,  plerumque  obscuro-yiolaceo  longitudinaliter 
striata:  radiorum  marginibus  superioribus  (in  adultis  speciminibus) 
rotundatis,  superficie  sulcis   tenuibus  basi  parallelis:    basi  interdiim 
^  poris  imperfectis  perforata :  scuto  intern^  cum  adductoris  crista. 
Hab. — In  India  et  Arch.  Philippino. 

27.  Balanus  crenatus,  Brugui^re.     (Darwin,  'Balanidse,'  p.  261,  Tab. 

6,  fig.  6.) 

B.  testa  alba :  radiorum  marginibus  superioribus  obliquis,  asperis, 
rectis  :  scuto  sine  adductoris  cristi :  tergi  calcare  rotundato. 

Hab.  et  foss.  in  Europe,  et  Americd  septent.  et  regionibus  Arcticis, 
et  India  Occident,  et  Afric&  meridionali. 

28.  Balanus  glandula,  Darwin.     (' Balanidse,'  p.  265,  Tab.  7,  fig.  I.) 

B.  testa  alb& ;  parietum  lamin&  interna  longitudinaliter  et  fortiter 
costata,  poris  imperfectis  et  minutis,  interdiim  alicubi  nuUis:  radiis 
angustis  marginibus  superioribus  rotundatis:  scuto  cum  adductoris 
crista :  tergi  calcare  truncato,  rotundato. 

Hab. — In  California,  et  Oceano  Pacifico  meridion. 

[Seetio  E.] 

29.  Balanus  balanoides, Linn.  (Darwin,  *  Balanidee,'  p.  267,  Tab.  7, fig.  2.) 

B.  parietibus  aut  solidis,  aut  cancellatis,  aut  (rar6)  unici  pororum 
serie  formatis :  tergi  calcare  obtuso  aut  acuto. 

Hab. — In  Europi  et  Americ&  septent.  et  regionibus  Arcticis. 

30.  Balanus earionu,  Pallas.  (Darwin,  'Balanidse,'  p.  273, Tab.  7,  fig. 3.) 

B.  parietibus  crassis,  pluribus  seriebus  pororum  inaequalium  formatis ; 
tergo  angusto,  apice  rostrato,  calcare  acuminato. 

Hab. — In  littore  Occident.  Americee  septent.  et  Freto  Behringi  et 
Insulis  Kuriliis. 
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31.  Balanus  decUvis,  Darwin.     (' Balanidee/  p.  275,  Tab.  7,  fig.  4.) 

B.  parietibus  solidis :  rostro,  caring  et  Talyis  carino-latendibuB  psene 
duplo  ]ongiore,  basi  igitur  obliqua:  tergi  calcare  trancato,  i  valvee 
latitudine. 

Hab. — In  Indi&  Occident. 

[^Sectio  P.] 

32.  Balanus  Hameri,  AscaniuB.     (Darwin,  '  Baknidse/  p.  277,  Tab. 

7,  fig.  5.) 

B.  testft  alb& :  radiorum  marginibus  BUperioribaB  obliquiB,  levibas, 
arcuatis ;  aciebuB  suturalibus  Isevibus :  basi  8olid& :  scuto  longitudina- 
liter,  debiliter  Btriato :  tergi  calcare  angUBto. 

Hab.  et/oss.  in  Europi  septeut.  et  America  Beptent. 

33.  Balanus  amaryllis,  Darwin.     ('Balanidae/  p.  279,  Tab.  7,  fig*  6.) 

B.  teBt&  BubroBeo-purpureo  striata  aut  obnnbilata ;  interdiim  par^ 
albd:  radiis  angustis,  marginibuB  BUperioribuB  obliquiB  IsevibuB,  ar- 
cuatis :  basi  poro8& :  Bcuto  longitudinaliter  plan^  Btriato :  tergi  calcare 
anguBto. 

Hab. — In  Indift,  et  Arcb.  Indiee  orient,  et  Aaatralii  septent. 

34.  Balanus  allium,  Darwin.     (' Balanidse/  p.  281,  Tab.  7,  fig.  7.) 

B.  test&  pallid^  parpurat^  radiis  latis,  marginibas  superioribus  non 
obliquis :  basi  porosd :  scuto  lineis  incrementi  crenatis :  tergi  calcare 
admodum  brevi,  truncato,  ^  valvse  latitudine. 

Hab. — In  Australia  septent. 

35.  Balanus  eepa,  Darwin.     ('Balanidse/  p.  283,  Tab.  7,  fig.  8.) 

B.  testft  sordid^  rubro-purpureft,  abrupt^  conidl :  radiis  angustis : 
basi  obscur^  porosd:  scuto  lineia  incrementi  crenatis:  tergi  calcare 
truncato,  dimidid  valvse  latitudine,  et  infrk  angulum  basi-Bcutalem 
dependente,  usque  ad  ^  sui  ipsius  latitudinem. 

Hab. — In  Japania. 

36.  Balanus  quadrivittatus,  Darwin.     ('Balanidae,'  p.  284,  Tab.  8, 

fig.  1.) 

B.  testd  abrupt^  conic&,  quatuor  vittis  longitudinalibus  transTcrs^ 
positis :  radiorum  marginibus  superioribus  obliquis:  basi  tenui,  solidft: 
scuto,  lineis  incrementi  laevibus;  muaculi  depresBoris  lateralis  foBaa 
distinct d  nulla :  terga  ut  in  B.  cepd. 

Hab. — In  Arcbipel.  Indiae  orient, 

37.  Balanus  terebratus,  Darwin.    (*  Balanidse,'  p.  285,  Tab.  8,  fig.  2.) 

B.  testd  albd,  costis  longitudinalibus  fortibus,  margine  basali  in 
longos  aculeos  producto :  basi  concavd  non  porosft,  lineis  radiantibus 
fortiter  costatd;  spatio  intercostali  foraminiboB  minutis  rotundatit 
seepe  duplici  serie,  cribros^  perforato. 

JIaA.— (?) 

38.  Balanus  vestitus,  Darwin.     {*  Balanidse,'  p.  286,  Tab.  8,  fig.  3.) 
B.  testft  subroseo-purpured  aut  alb&,  membrand  aurantiadl  vestitl: 
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radiorum  loco,  meris  fissuris:  basi  Bo]id&:  Bcuto,  cristll  adductoris 
acut4  curvatd ;  miisculi  depreBsoris  criatse  adaunt;  tergi  calcare  brevi, 
truncato,  ^  valvae  latitudine. 

Hab, — In  Australia  et  NotsI  Zealandi^. 

39.  Balanus  imperaior,  Darwin.     (' Balanidae,'  p.  288,  Tab.  8,  fig.  4.) 

B.  testd  intern^  imperatorio-purpurea :  parietibus  crassis  margine 
interno  basali  spinis  et  cristis  irregularibua  aspero:  radiis  angustis: 
baai  admodiim  tenui,  solid^:  scuto  cam  musculorum  depresaorum 
rostralium  et  lateralium  cristis :  tergi  calcare  ad  finem  rotundato. 

Hab. — In  Australicl. 

40.  Balanua  flosculus^  Darwin.     ('Balauidae/  p.  290,  Tab.  8,  fig.  5.) 

B.  testft  purpurea  aut  sordide-albd,  parietum  margine  basali  spinis  et 
cristis  irregularibus  asperd:  radiis  angustis  aut  nullis:  basi  quam 
tenuissimd,  ad  speciem  nul]&  :  scuto  cum  musculi  depreasons  lateralis 
cristis :  tergo  admodiim  angusto,  calcare  acuminato. 

Hab, — In  Americse  merid.  littore  ocdd. 

41.  Balanua   bisulcatus,   Darwin.      (^Balanidae/    p.   293,   Tab.   8, 
H'  6.) 

B.  radiorum  marginibus  superioribus  obliquis,  laenbus;  aciebus 
suturalibus  laevibus :  basi  poris  magnis  perforata :  scuto  angnsto,  sulcia 
longitudinalibus  2  ad  4 :  tergi  calcare  brevissimo  dimidid  valvae 
latitudine. 

Fo8S.  in  AngM,  et  Galli&  et  Belgio.  "  Miocen&  Formatione." 

42.  BalantM  dolows,  Darwin.     (' Balanidae,'  p.  295,  Tab.  8,  fig.  7.) 

B.  radiorum  marginibus  auperioribua  obliquis  leevibua:  aciebus 
suturalibus  item  Isevibus :  basi  poris  maguia  perforata ;  tergi  calcare 
non  admodum  brevi,  i  valvae  latitudine. 

Foss.  in  Anglia.  "  Pliocen&,  et  miocen&  Formationibua." 

43.  Balanua  unguiformia,  J.  de  C.  Sowerby.      (Darwin,  '  Balanidse/ 
p.  296,  Tab.  8,  fig.  8.) 

B.  parietibus  tenuibus,  interdum  poris  perforatis :  radiorum  mar- 
ginibus superioribus  obliquis  ;  aciebus  suturalibus  tenuisaim^  crenatis : 
basi  solids :  tergi  calcare  angusto,  obtuso. 

Foss,  in  Anglic  et  Belgio.  "  Eocenft  Formatione." 

44.  Balanua  variana,  Darwin.     ('Balanidae,'  p.  298,  Tab.  8,  fig.  9.) 

B.  parietibus  modic^  crassis;  radiorum  marginibus  superioribus 
perobliquis ;  aciebus  suturalibus  psene  leevibns  aut  tenoiter  crenatis : 
basi  tenuiter  poro8& :  tergi  calcare,  parvo,  angusto,  obtuso. 

Foaa.  in  Patagonia. 

45.  Balanua  incluaua,  Darwin.     (*  Balanidse,'  p.  299,  Tab.  8,  fig.  10.) 

B.  test&  rufo-fuscd :  radiis  latis,  marginibus  superioribus  aut  non 
obliquis  aut  modic^  ;  aciebus  suturalibus  cum  septis  plan^  denticulatis  : 
basi  poro8& :  scuto  sine  adductoris  cristd :  tergi  calcare  subangusto. 

Foaa,  in  Angli&  et  Germanift.  "  Miocena  Formatione.'* 
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2.  Subgenus — ^Aca.sta.. 

1.  Acatta  spongites,  Poli.      (Darwin^  'Balanidse/  p.   308^   Tab.  9, 

fig.  1.) 

A.  parietibus  carino-lateralibus  fer^  ^  parietum  lateralium  latitudine : 
superficie  intern^  parietum  plerumque  debiliter  cofttat4 :  scati  cris  & 
articular!  ad  extremitatem  inferiorem  abrupt^  preecisti :  teq^i  calcare 
truDcato  rotiiudato,  fer^  ^  valfse  latitudine. 

Hab,^-lii  £urop&  et  Afridl  meridion. 

2.  Acasia  sulcata,  Lamarck.     (Darwin,   'Balanidse/  p.  310,  Tab.  9, 

fig.  2.) 

A.  parietibus  carino-lateralibos  fer^  J  parietum  lateralium  latitudine : 
parietum  superficie  intern&  plerumque  fortiter  costat^:  basis  acie 
fortiter  crenat& :  testae  orificio  sub-exiguo :  tergi  calcare  plerumque 
truncate,  psene  ^  valvse  latitudine. 

Hab. — In  Australia. 

3.  Acasta  eyathus,  Darwin.     ('Balanidse/  p.  312,  Tab.  9,  fig.  3.) 

A.  parietibus  carino-lateralibus  fer^  -}  parietum  lateralium  latitudine : 
radiis  Intiorihus  quam  parietes  :  basi  psene  plan&,  exigua :  tergi  calcare 
truncate,  ^  valvae  latitudine. 

Hab. — In  Madeira  et  Indi^  occid. 

4.  Acasta  undulata,  Darwin.     (<  Balanidae,'  p.  313,  Tab.  9^  fig.  4.) 

A.  te8t£L,  ad  speciem,  ut  in  "A.  spongites,"  sed  majore:  scuto  ex- 
terne  striis  longitudinalibus,  ssepe  binis,  signato,  sulcis  intermediia 
latioribua :  tergi  calcare,  paene  \  valvee  latitudine. 

Fo8S.  in  AngM.  "  Miocena  Formatione." 

5.  Acasta  glans,  Lamarck.     (Darwin,   'Balanidse,'  p.  314,  Tab.  9, 

H'  5. 

A.  parietibus  intern^  per-laevibus,  marginibus  lateralibus  uuiua- 
cujusque  testae  valvee  inti!ks  prominentibus  :  basis  acie  raro  crenatft,  sed 
6  dentibus  introrsiis  prominentibus  instruct^:  scuto  longitudinaJiter 
fortiter  striato. 

Hab, — In  Australia. 

6.  Acasta  kevigata,  J.  E.  Gray.     (Darwin,  'Balanidee,'  p.  3 15,  Tab.  9, 

fig.  6. 

A.  parietibus  intiis  per-lseyibus,  marginibus  lateralibus  uniuscujus- 
que  testae  vaWae  intern&s  prominentibus  :  basis  acie  fortiter  creuatft,  et 
6  dentibus  introrsiis  prominentibus  instruct^ :  scuto  aut  lougitudina- 
liter  tenuiter  striato  aut  Isevi. 

^a6.— In  Mari  Rubro  et  Arcbipel.  Philippino. 

7.  Acasta  fenestrata,  Darwin.     (*  Balanidae,'  p.  316,  Tab.  9,  fig.  7.) 

A.  testd  subrufi,  foraminibus  magnis  membrand-tectia  inter  sutnraa 
supr^  basin  proximis,  6 ;  parietibus  carino-lateralibus  j-  parietum  latera- 
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lium  latitudine:  intiiB,  pahetibus  et  basis  acie  kevibus:  tergi  crista 
articulari  brevi  prominente ;  calcare  acuminato. 
Hub. — In  Archipel.  Philippino. 

8.  Jcasta  jpurpurata,  Darwin.     ('Balanidse/  p.  318,  Tab.  9>  fig.  8.) 

A.  testd  obscur^  cseruleo-purpurea,  foraminibus  parvis,  membrana- 
tectis  inter  saturas  supr4  basin  proximis,  6 :  tergi  cristft  articalari  per- 
brevi  prominente  ;  calcare  admodum  lato  rotundato. 

Hab, — In  Sumatrft  et  Archipel.  Philippino. 

9.  Acasta  sporilltts,  Darwin.     (' Balanidse,'  p.  319,  Tab.  9,  fig.  9.) 

A.  testa  purpureo-fuscd,  parietibus  inti!ks  fortiter  costatis  et  reticu- 
latis :  testae  valvis  carino-lateralibus  angustissimis,  ad  basin  non  exten- 
dentibus. 

Hab.^lu  Sooloo  Insulisy  in  Archipelago  Indioo  orient. 

3.  GmtM— Tetbaclita. 

1.  Teiraelita  poraaa,  Linn.     (Darwin,  'Balanidee,'  p.  328,  Tab.  10, 

fig.  1.) 

T.  radiis  (si  qni  rar6  adsunt)  angustis ;  etiam  sutnris  ssepe  nnllis : 
testft  abrupt^  conica,  superficie  plerumque  corrosfi,  stalactitiferam 
speciem  exhibente. 

Hab. — In  torridis  et  tepidis  ubique  maribus. 

2.  Tetracliia  serrata,  Darwin.     (' Balanidae,'  p.  333,  Tab.  10.  fig.  2.) 

T.  testft  obscur^  viridi-griseft,  costis  longitudinalibus  serratis  angustis : 
radiis  nullis :  scuti  cristis  (articulari  et  adductoris)  caritatem  usque  ad 
apicem  valyee  extendentem  formantibus. 

Hab. — In  Africd  merid. 

3.  Tetracliia  rosea^  Krauss.     (Darwin,  'Baianidse,'  p.  335,  Tab.  10^ 

fig.  3.) 
T.  testa  sordid^  alba,  subroseo  tincti;  parietibus  k  serie  unic&  mag- 
narum  tubarum  formatis:  radiis  plerumque  angustis:   tergi  calcare 
sub-breri,  lato. 

Hab. — In  Australia,  et  Africsl  meridion. 

* 

4.  Tetracliia  purpurascent,  W.  Wood.     (Darwin,  'Balanidse,'  p.  337, 

Tab.  11,  fig.  1.) 

T.  testi  depress^,  pallida  purpurea  aut  sordid^  albd,  superficie  lon- 
gitudinaliter  costatd,  aut  corroscL  et  granulata :  radiis,  aut  etiam  suturis, 
nullis,  aut  radiis  plan^  formatis  et  latis,  marginibus  superioribus  basi 
parallelibus :  basi  membranacea:  scuto  transversa  elongate:  tergo 
exiguo,  calcare  per-brevi,  rotundato. 

Hab. — In  Australia. 

5.  Teiraelita  costaia,  Darwin.     (<  Balanidse,'  p.  339,  Tab.  11,  fig.  2.) 

T.  testd.  depresssL  Bub-alb&,  plerumque  costis  longitudinalibus  ad- 
modiim  prominentibus,  10 :  radiis  latis,  marginibus  superioribus  basi 
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parallelis :  basi  calcare& :  scnto  extern^  lougitadinaliter  striato :  tergi 
calcare  brevi  rotundato. 
Hah, — In  Archipel.  Philippino. 

6.  Tetraclita  vitiata,  Darwin.     ('  Balanidae/  p.  340,  Tab.  1 1,  fig.  3.) 

T.  testd  albft,  parte  superiore  plernmque  roseo  tinctA;  superfide 
irregular! ;  tubis  parietalibus  admodum  irregularibus ;  radiia  modic^ 
latis,  marginibuB  Buperioribus  obliquis ;  alarum  aciebus  satiiralibua  per- 
crassis  crenatis :  tergi  calcare  cum  aiigulo  baai-Acutali  non  juucto ; 
calcaris  termino  sequabiliter  rotundato. 

Hab, — In  Australia  septentr.  et  orient,  et  Arcbipel.  Pbilippino. 

7.  Tetraclita  ccerulesceru,  Spengler.     (Darwin,  'Balanidss/  p.  342, 

Tab.  1 1,  fig.  4.) 

T.  testee  parte  superiore  Tiridi-cseruleo  tinct&,  longitudinaliter  cos- 
tat&;  radiis  modice  latis,  marginibus  superioribus  obliquis:  scuto 
adductoris  cristA  exiguft,  articulari  admoddm  prominente;  ambabus 
ita  conjunctis  ut  cavitatem  parvam  Bubcylindricam  efficiant:  tergi 
calcare  cum  angulo  basi-scutali  non  juncto. 

Hab. — In  Archipel.  Philippino  et  Oceano  Pacifico. 

8.  Tetraclita  radiata,J)e  Blainville.     (Darwin,    'Balanidse,' p.  343, 

Tab.  11,  fig.  5.) 

T.  testa  alb&  costis  longitudinalibus  approximatis  multis;  radiis 
latis,  marginibus  superioribus  leviter  obliquis,  intus  porosis:  tergi 
cristA  articulari  suprk  modum  prominente ;  calcare  cum  angulo  basi- 
sen  tali  non  juncto. 

Hab, — In  IndiA  occid.  et  Australia :  ssepe  navigiis  suffixa. 

4.   OeniM^ELMiNius. 

1.  Elminius  Kingii,  J.  E.  Gray.     (Darwin,  'Balanidse,'  p.  348,  Tab. 

11,  fig.  (^.) 

E.  testft  lievi ;  griseft  aut  sordid^  albft ;  radiis  latis,  marginibus  et 
aciebus  Isevibus :  scuto,  sine  adductoris  crista :  tergi  calcare  ab  angulo 
basi-scutali  distincto :  scuto  et  tergo  interdum  inter  se  calcifactis. 

Hab. — In  America  merid. 

2.  Elminiua  tnodesttu,  Darwin.     (' Balanidie,'  p.  350,  Tab.  12,  fig.  1.) 

E.  testA  longitudinaliter  plicatA,  subviridi  aut  alb& ;  radiis  modic^ 
latis,  marginibus  et  aciebus  Isevibus:  scuto  sine  adductoris  crist&: 
tergo  angusto,  calcare  cum  angulo  basi-scutali  confiuente. 

Hab. — In  AnstraliA. 

3.  Elminius  plieatus,  J.  E.  Gray.     (Darwin,  <  Balanidse,'  p.  351,  Tab. 

12,  fig.  2.) 

£.  test&  longitudinaliter  profundi  plicata,  corrosft,  alicubi  aurantiacl: 
radiis  per-angustis,  aciebus  sinuosi^,  leviter  dentatis :  scuto  cum  adduc- 
toris cristft. 

Hab. — In  Novft  ZealandiA. 
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4.  Blmimiu  sin^idex,  Darwin.     ('  Balanidse/  p.  353,  Tab.  12,  fig.  3.) 

E.  testa  longitudinaliter  coBtat&,  sordid^  alb& ;  radiis  angustissimis, 
marginibus  et  adebus  Isenbus :  scuto  cum  adductoris  cristd. 
Bab. — In  Australift. 

5.  GeriM — Pybooha. 

1.  Fyrffoma  Jn^^lieum,  Leach.    (Darwin,  'Babuidse/  p.  360,  Tab.  12, 

fig.  4.) 

P.  testi  abrupt^  conicft,  purpnreo-rubrft ;  orificio  OYato,  angusto ; 
basi  porosft,  plerumque  h  coralio  exsertd :  scuto  et  tergo  subtriangn- 
laribuB. 

Hab. — In  Magnft  Britannia  et  Euxop&  meridionali,  et  Insulis  "  Cape 
de  Verde." 

2.  Pyrgoma  Stokesii,  Darwin.     (' Balanidee,'  p.  361,  Tab.  12,  fig.  6.) 

P.  te8t&  modic^  conic&,  pallid^  purpureo-rubrd;  orificio  ovato;  baai 
non-poro8&,  in  coralium  profunde  condit& :  scnto  et  tergo  Bubtriangu- 
laribuB. 

Hab. — In  Indii  occid. 

3.  Pyrffoma  cancellaium,LetLch.  (Darwin,  'Balanidse,' p.362.  Tab.  12, 

fig.  5.) 

P.  testa  circumferentii  plerumque  ]obat&:  scuto  elongato,  adductoris 
crist&  long^  inM  marginem  basalem  descendente,  et  ad  rostralem  finem 
in  acumen  quadratum  producto :  tergi  calcare  valvse  partem  superio- 
rem  longitudine  quadruplo  superante. 

Hab. — In  Archip.  Indico.  orient.  (?) 

4.  Pyryoma  eanjugatum,  Darwin.  (' Balanidse,'  p.  364,  Tab.  12,  fig.  7.) 

P.  test&  psene  plana,  cristis  approximatis  radian tibus :  scuto  et  tergo 
inter  se  sine  suturft  calcifactis ;  scuto,  adductoris  crist4  infrii  marginem 
basalem  descendente,  et  ad  terminum  rostralem  in  acumen  producto ; 
tergi  calcare  superioris  valYse  partis  longitudinem  fer^  sequante. 

Hab. — In  Mari  Rubro. 

5.  Pyrgoma  grandty  6.  B.  Sowerby,  jun.     (Darwin,  *  Balanidse,'  p.  365, 

Tab.  13,  fig.  1.) 

P.  testa  modic^  convezft,  psene  lievi :  scuto  et  tergo  inter  se  sine 
sntur^  calcifactis  ;  scuto  limbo  occludente  parvo  instructo,  adductoris 
cristft  infrk  marginem  basalem  descendente:  tergo  quadnito,  calcare 
nullo. 

Hab. — In  Archip.  Indico  orient. 

6.  Pyrgoma  nUllepora,  Darwin.     (*  Balanidse,'  p.  367,  Tab.  13,  fig.  2.) 

P.  testae  orificio  angost^vato;   vaginft  obscur^  purpurea :   scuto 
multiim  elongato :  tergo  triangulo,  convexo,  calcare  nullo. 
Hab. — In  Archip.  Philippino. 

7.  Pyrgoma  dentaium,  Darwin.     (*  Balanid8e,'p  369,  Tab.  13,  fig.  3.) 
P.  scuto  mnltiim  elongato,  cum  prominentia  articulari  dentiformi : 
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tergo  convexo,  irregalariter  triangnlo,  interdum  cam  calcare  imper- 
fecto,  et  in  superiicie  interDa  deDte  introraiifl  prominente;  scnto  et 
tergo  limbo  occludente  ioBtructiB. 
Hab, — In  Mari  Rubro. 

8.  Pyrgoma  crenatum,  G.  B.  Sowerby.     (Darwin,  'Balanidae,'  p.  370. 

Tab.  13,  fig.  4.) 

P.  «cttto  multilim  elongato,  adductoris  criatA  infra  marginem  basalem 
reflexum  descendente:  tergi  calcare  lato  depresso;  scato  et  tergo 
limbo  occludente  instructis. 

Hab. — In  Archip.  Ind.  orient  et  Philippino. 

9.  Pyrgoma  monticularia,  J.  £.  Gray.     (Darwin,  '  Balanidse,'  p.  372. 

Tab.  13,  fig.  5.) 

P.  te8t&  irregnlari,  margine  exteriore  aspero;  orificio  minnto  ro- 
tando :  scuto  et  tergo  maltum  elongatis,  inter  se  sine  snturA  calcifactis, 
limbo  occludente  lato  instructis. 

Hab. — In  Archip.  Indico  orient. 

6.  Sub'Genw — Creusia. 

1.  Creusia  spinulosa.  Leach,  (Darwin,  'Balanidae,  p.  376,  Tab.  13,  fig. 
6,  et  Tab.  14,  fig.  6.) 

Hab. — In  MaribuB  torridis. 

7.  Genu9 — Chelonobia. 

1 .  Chelonobia  testudinaria,  Linn.     (Darwin»  '  Balmidee,'  p.  392,  Tab. 

14,  fig.  1  et  fig.  5,  Tab.  15,  fig.  1). 

Gh.  testd  conicA,  depressa,  gravi ;  radiiB  Bubangustii,  depressiB  pie- 
rum  que  utrinque  scrobicnlatis. 
Hab. — In  tepidiB  et  torridis  nbiqne  Maribus ;  testudinibua  affiza. 

2.  Chehnobia  earetta,  Spengler.     (Darwin,  'Balanidae,'  p.  394,  Tab. 

14,  fig.  2.) 

Ch.  testa  globoBO-conveza,  cra8siB8im&,  graTia8im& ;  parte  superiofe 
trit^  Bubstriata ;  radiis  aut  non  formatis  aut  admodum  angustis ;  pari- 
etibuB  sine  cayitatibus  sursiim  inter  septa  interrupta  radianUa  ex- 
tendentibus. 

Hab. — In  Afric&  occid.  et  AustraliA  septept ;  testudinibus  affixa. 

3.  Chelonobia  patula,  Ranzani.     (Drawin, '  Balanidse,'  p.  396,  Tab.  14, 

fig.  3). 

Gh.  test&  abrupt^  oonic&,  admodum  hen  et  teaui ;  orificio  magno, 
fer^  dimidium  diametri  baaalis  testae  superante ;  radiis  latis,  Isenbns, 
leviter  depressis. 

Hab. — In  Mediterraneo ;  Afric^  ocdd. ;  Indii  occid.;  AostrsliA 
Grustaceis  et  molluscarum  testis  laeyibus  affixa. 
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[Seeiion-] 

8.  Crenw — ^Coeonula. 

1.  Coronula  baUenaris,  Linn.     (Darwin,  'Balanidse/  p.  415,  Tab.  15, 

fig.  2,  Tab.  16,  fig.  3  et  5.) 

B.  test^  multillm  depressei,  costis  longitudinalibus  planatis,  aciebus 
earam  eimplicibus ;  orificio  hexagono-rotondato ;  radiia  testee  ipsias 
crassitudinem  paen^  aequantibus;  valvis  opercularibus,  4. 

Hab. — ^In  Oceano  meridionali. 

2.  Coronula  diadema,  Linn.      (Darwin,   'Balanidee,*  p.  417,  Tab.  15, 

fig.  3.) 

C.  te8t&  coroniformi,  coatiB  longitadinalibua  convexia,  aciebus  earam 
crenatia ;  orificio  hexagono ;  radUia  modic^  craasis,  admodum  latis ; 
tergia  nuUis  aut  rudimentariis. 

Hab. — In  Oceano  septentrionali. 

3.  Coronula  regime,  Darwin.     (Balanide,  p.  419,  Tab.  15,  fig.  5.) 

C.  testi  globoBO-conica  aut  depress!,  costis  longitudinalibns  multiim 
planatis,  aciebus  earum  crenatis^  superficie  striatsL,  granulatfi ;  orificio 
hexagono ;  radiis  tenuibus  ^  testae  valvse  crassitudinem  non  superanti- 
buB ;  tergis  nullis. 

Hab, — In  Oceano  Pacifico. 

4.  Coronula  barbara,  Darwin.     (' Balanidse,'  p.  421,  Tab.  15,  fig.  6). 

C.  test!  (probabiliter)  coroniformi,  costis  longitudinalibus  convexis, 
aciebus  earum  crenatis,  superficie  intemd  et  extern!  cristis  trans- 
Yersia  asper! ;  radiis  modic^  craasis ;  spatio  inter  radios  et  alas  solid^ 
impleto. 

Fo9$. — In  Angli!,  "  Red  Crag  Formatione." 

9.  0enu9 — ^Platylepas. 

1 .  Platylepas  biasexlobata,  De  Blainville.    (Darwin, '  Balanidse,  p.  428, 

Tab.  17,  fig.  1.) 

P.  test!  iineis  transversis  incrementi  conspicuis ;  parietibus  porosis ; 
yagin!  ad  dimidium  parietum  vix  descendente. 

Hab. — In  Mediterraneo ;  Afric!  occid. ;  India  occid. ;  Australia  sep- 
tentrionali. 

2.  Platylepas  decorata,  Darwin.   (' Balanidse,'  p.  429,  Tab.  17,  fig.  2.) 

P.  test!  Goatia  longitudinalibus  tenuibus,  parte  earum  inferiore  glo- 
bulis  minutis  decorata ;  parietibus  non  porosis ;  membran!  basali  pari 
cum  test!  convexitate. 

Hab,^-ln.  Oceano  Pacifico. 

10.  Genm — ^Tubicinella. 

1.  Tttbicinella  iraehealis,  Shaw.      (Darwin,   'Balanidse,*  p.  431,  Tab. 

17,  fig.  3). 
Hab. — In  Oeeano  Pacifico  meridionali. 
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11.  Genui — Xenobalanus. 

1.  Xenobalanis  ffhbieipitis,  Steenstrap.    (Darwin,  'Balanidee/  p.  440, 
Tab.  17.  fig.  4.) 
Hab. — In  Oceano  Atlantico  septentrionali. 

12.  Oenu9 — Chthahalus. 

1.  Chthamalus  stellaius,  Foli.     (Darwin,  'Balanidie,'  p.  455,  Tab.  18, 

fig.  1.) 

Ch.  test^  albd  aut  grisesL,  pleramque  mnltiim  corroai  et  pancta ; 
radiis  (ai  qui  adaunt)  augustis,  aciebus  suturalibus  tenuifisiDi^  ere- 
natis ;  tergo,  musculi  depreaaoria  criatis  infrii  marginem  basalem  vix 
dependentibus. 

Hab. — In  Earopi ;  Americ&  sept. ;  Brazilia ;  Mari  Rubro ;  Chind ; 
California  septeut. 

2.  Chthamalus  antennatus,  Darwin.     ('  Balanidse,*  p.  460,  Tab.  18, 

fig.  2.) 

Cb.  teflti  conicft,  pleramque  Isevi ;  nisi  profhnd^  corrosIL,  pallid^ 
sordid^  earnest;  auturia  semper  distinctis;  radiis,  si  qui  adsunt, 
aciebus  suturalibus  per-lseyibus. 

Hab. — In  Australia. 

3.  Chthamalus  cirratus,  Darwin.  (' Balanidse,'  p.  461,  Tab.  18.  fig.  4.) 

Ch.  teatd,  alb&  aut  griseft;  Tagin&  et  yalTis  opereularibua  membrana 
fimbriate  plerumque  Testitis ;  tergo,  angulo  basi-eannali  dependente  et 
aeuminato. 

Hab.— In  Cbilii,  Peruria. 

4.  ChthamalusJistuSt  Darwin.     (' Balanidse,'  p.  462,  Tab.  18,  fig.  6.) 

Ch.  test&  subfusc^,  plieata  ;  orificio  longitudine  duplo  majore  quam 
latitude ;  tergo  triangulo,  sequilaterali,  marginibus  basalibus  et  carinali- 
bus  leviter  prominentibus. 

^a5.— In  California. 

5.  Chthamalus  dentatus,  Krausa.     (Darwin,  'Balanidse,'  p.  463,  Tab. 

18,  fig.  3). 

Ch.  testa  sordid^  alba,  aut  siibfusca ;  suturis,  dentibua  inter  se  con- 
currentibus  formatis ;  tergi  margine  carinali  prominente. 
Hab.— In  AfncL 

6.  Chthamalua  Hembeli,  Conrad.     (Darwin,  '  Balanidse,'  p.  465,  Tab. 

18,  fig.  5.) 

Ch.  testa  obscur^  rubro-purpurea ;  suturis  aut  obliteratis  aut  den- 
tibus  inter  se  con  currentibus  formatis;  basi  interdum  per  parietum 
inflectionem  calcarea  facta ;  scuto,  sulcis  duobus  yel  tribus  ad  mediam 
TaWam  deorsum  eztendentibus. 

Hab. — In  California. 

7.  Chthamahu  iniertexttu,  Darwin.     (' Balanidse,'  p*  467f  Tab.  19, 

fig.  1.) 

Ch.  teata  (si  ben^  conaervetur)  yiolaceo-purpurea ;  auturia  aut  obli- 
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teratifl  aat  ex  interplicatis  laminia  obliqois  formatis ;  basi  membra- 
Dace^,  Bed  cingente  projecturft  ex  parietum  marginibus  baBalibus  inflexis 
format^ :  scuto  et  tergo  inter  ae  pronus  calcifactis 
Hab, — la  Archip.  Philippino. 

8.  Chihamaltts   aeabrosus,   Darwin.     (' Balanidse/   p.  468,   Tab.  19, 
fig.  2.) 

Ch.  test^  (si  bene  conservetur)  obscur^  purpureo-fasca ;  sutnris  ex 
interplicatis  laminis  obliquis  (sed  raro  ben^)  formatis  ;  tergo,  cum  mus- 
coli  aepresBoris  foBs^  profunda  angusta,  ad  angulum  basi-carinalem. 

Hab. — In  Americse  merid.  littore  merid.  et  occid. 

13.  Genw — CHAMiESiPHO. 

1.  Chanuesipho  columna,  Spengler.    (Darwin,  'Balanidae,'  p.  470,  Tab. 

19,  fig.  3.) 

Ch.  Buturis,  niai  in  recenter  natis,  plerumque  et  intern^  et  externe 
obliteratiB ;  tergo,  cum  depreBsoris  muBculi  fossiB  parvia. 
Hab, — In  AuBtralid. 

2.  Chafiuesipho  scutelli/armis,  jytiTwm,     ('Balanidae,' p.  472,  Tab.  19, 

fig.  4.) 

Ch.  roBtro  per-exiguo,  elongato,  triaugulo:  teatae  valvarum  latera- 
lium  an&quaeque  cum  foramine,  et  carin&  cum  duobus  aimilibua 
foraminibuB ;  quae  4  in  columnaa  tubulares  teataceaa  conducunt. 

Hab.— In  China  (?) 

14.  Qenw — Pachylasma. 

1.  Pachylatma  giganteum^  Philippi.  (Darwin, '  Balanidae,'  p.  477,  Tab. 

19,  fig.  5.) 

P.  teatd  et  operculo  aordide  albia;  teatae  valvi  laterali  et  carino- 
lateral!  alia  aimilibua  instructs. 
Hab. — In  Mari  Mediterraneo. 

2.  Paehylasma  aurantiacum^  Darwin.     (<  Balanidae,  p.  480,  Tab.  20, 

fig.  1.) 

P.  teata  aurantiaco  tinctft ;  ad  speciem  externam,  quasi  h  4  Boliim 
teatse  valvia  format^,  ide6  qu6d  lateralea,  et  carino-lateralea  valvac 
utrinque  obacurd  fiaaurft  aoltim  aeparantur. 

Hab. — In  AuatraliA. 

15.  Genui — Octomebis. 

1 .  Octomeris  angulosa,  G.  B.  Sowerby .     (Darwin,  *  Balanidae,'  p.  483, 

Tab.  20,  fig.  2.) 
0.  testft  aordide  alba,  aaperd,  8olid&;  alia  craaaia,  aciebua  auturalibua 
obtua^  crenatia. 

Hab. — In  Africa  merid. 

2.  Octomeris  brunnea,  Darwin.     ('Balanidee,'  p.  484,  Tab.  20,  fig.  3.) 
0.  teatft  rubro-fusca  depress^,  tenui,  longitudinaliter  sulcia  tenuibus 

aignatft ;  tergi  margine  baaali  leviter  in  angulum  fiex&. 
Hab. — In  Archip.  Pbilippino. 

40 
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16.  Genui — Catophraomus. 

1.  CatophragmuB polymenu,  Darwin.      (' Balanidtt,'  p.  487>  Tab.  20, 

fig.  4.) 

C.  basi  membranacesL :  eine  appendicibus  caudalibus. 
Hab, — In  Australii. 

2.  Catophragmua  imbricatus,  G.  B.  Sowerby.     (Darwin.  '  Balanide,' 

p.  490.) 
C.  basi  calcare& :  cam  appendicibus  caadalibna. 
Hab, — In  Indift  Occident. 

2.  Fam.  VerrucidjB. 

1.  Genus — ^Verruca. 

1  Verruca  Strdmia,  UuWeT.  (Darwin,  'Balanidce/  p.  518,  Tab.  21, 
fig.  1.) 

v.  Bcuto  mobili,  crista  articulari  inferiore  dimidiam  breyis  cristie 
articularis  superioris  latitudinem  non  sequante :  testft  plerumque  longi- 
tudinal! ler  sulcata. 

Hab, — In  Europd  ;   Mari  Rubro. 

2.  Verruca  lavigata,  G.  B.  Sowerby.     (Darwin,  *  Balanidse,'  p.  520, 

Tab.  21,  fig.  3.) 

Y.  scuto  mobili,  crista  articulari  inferiore  latiore  quam  brevis  crista 
articularis  superior;  tergo  mobili,  latitudine  majore  quam  altitude, 
crista  articulari  superiore  in  terminum  subacutum  producto. 

Hab. — In  Americi  mend. 

3.  Verruca  Spengleri,  Darwin.     (' Balanidee,*  p.  521,  Tab.  21,  fig.  2.) 

Scuto  mobili,  cum  adductoris  musculi  crista  acut&,  rect&,  mediali ; 
BCuto  immobili  non  majore  quam  immobile  tergum. 
Hab. — In  Insula  Madeira. 

4.  Verruca  nexa,  Darwin.     ('Balanidee,  p.  522,  Tab.  21,  fig.  5.) 

v.  testi  sub-rubra ;  scuto  mobili  cum  cristis  externis  longitudinalibns 
fortiter  prominentibus,  prseter  cristas  articulares ;  scuto  immobili  ma- 
jore quam  carina,  adductoris  musculi  crista  vel  lamina  distinct^  null&. 

Hab. — In  Indii  occid. 

5.  Verruca  prisca.  Bosquet.     (Darwin,  'Balanidse,  p.  525,  Tab.  21, 

fig.  4.) 

v.  test&  Isevi ;  scuti  mobilis  cristi  articulari  inferiore  aliquanto  latiore 
quam  superior. 
FoM, — In  Cretacea  Formatione. 

3.  Fam.  Lepadib^. 

1.  Genus — Lepas. 

1.  Lepas  anaii/era,  Linn.  (Darwin,  '  Lepadidee,'  p.  73,  Tab.  1,  fig.  1, 
var.) 

L.  yalvis  aut  Iseyibua  aut  delicate  striatis ;  h  duobus  scutia,  dextro 
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Boliim  dente  interno  ambonali  instnicto;  pedunculi  parte  superiore 

fUBCft. 

Hah, — In  Oceano,  peene  ubique. 

2.  Lepas  ffillii,  Leach.     (Darwin,  'Lepadidse/  p.  77>  Tab.  1,  fig.  2.) 

L.  yaWis  Iseyibus ;  Bcutorum  dendbus  internis  nmbonalibus  nallis ; 
carini  k  ceteris  yalTis,  furcft  etiam  a  scatorum  basali  margine, 
paululum  diatante;  pedunculi  parte  superiore  aut  pallida  aut  auran- 
tiaci. 

Hab. — In  Oceano,  psene  ubique. 

3.  Lepas  anserifera^  Linn.  (Darwin,  'Lepadidse/  p.  81,  Tab.  1,  fig*  4.) 

L.  valyis  approximatis  leviter  sulcatis  (tergis  prsecipu^) ;  scuto  dextro 
dente  forti  interno  umbonali,  laevo  ant  dente  exiguo,  aut  meri  cristd 
instructo ;  margine  occludente  arcuato,  prominente ;  pedunculi  parte 
superiore  aurantiac&. 

Hah. — In  Oceano,  pfene  ubique. 

4.  Lepas  peciinatOf  Spengler.     (Darwin,  'Lepadidee,'  p.  85,  Tab.  1, 

fig.  3.) 

L.  yalvis  tenuibus,  crass^  sulcatis,  seepe  pectinatis ;  scntorum  crista 
prominente  ab  umbone  ad  apicem,  juxta  marginem  occludentem,  per- 
tinente;  furcae  carinalis  cruribus  inter  angulos  135^  et  180°  diver- 
gentibus. 

Hah, — In  Oceano  Atlantico,  sept,  et  meridional!. 

5.  Lepas  ausiralis,  Darwin.     (' Lepadidse,'  p.  89,  Tab.  1,  fig.  5.) 

L.  yalyis  glabris,  tenuibus,  fragilibus ;  scutorum  dentibus  nmbonali- 
bus utrinque  internis ;  carinee  parte  superiore  lats^,  planal,  suprii  fur- 
cam  yald^  constrict^;  furcse  cruribus  latis,  planis,  tenuibus,  acuminatis, 
intermedio  margine  non  reflexo. 

Hah. — In  Oceano  meridionali. 

6*  Lepas  /asciculariSt  Ellis.  (Darwin,  '  Lepadidee,'  p.  92,  Tab.  1, 
fig.  6.)* 

L.  yalyis  glabris,  tenuibus,  pellucidis;  caring  rectangul^  flexft,  parte 
inferiore  in  discum  planum  obiongum  expans&. 

Hah. — In  Oceano  torrido  et  tepido,  psene  ubique. 

2.    GefMS — ^P(ECILASMA. 

1.  PceeUasma  Kiemp/eri,    Darwin.       ('  Lepadidse,'  p.   102,  Tab.  2, 

fig.  1.) 

P.  yalris  5 ;  carinse  basi  truncate  et  cristatft :  scutorum  dentibus 
internis  nmbonalibus  fortibus:  tergomm  acumine  basali  truncato,  mar- 
gini  occlttdenti  psene  parallelo. 

Hah.  in  Japanii. 

2.  PceeUasma  aurantia,  Darwin.     ('  Lepadidse,'  p.  105,  Tab.  2,  fig.  2.) 

P.  yalyis  5 ;  carinse  basi  truncatft :  scutis  oyatis,  margine  basali  per- 
breyi,  dentibus  paryis,  internis,  nmbonalibus  instructo:  tergorum 
acumine  basali  perobliqu^  truncato. 

Hah.— In  Insulft  Madeirft. 
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3.  PcseUaama  cratsa,  J.  £.  Gray.     (Darwia  '  Lapadidse,*  p.  107,  Tab. 

2,  fig.  3.) 

P.  valvis  5  ;  carinse  termino  basali  in  discum  parvum  infossum  pro- 
ducto:  scutis  convexis,  dentibns  interniB  umboaalibus  nullis:  tergis 
paene  rudimentalibus,  yix  carinll  latioribus. 

Hab. — In  Insula  Madeird,. 

4.  Poecilasma  Jlssa,  Darwin.     (' Lepadidae/  p.  109,  Tab.  2,  fig.  4.) 

P.  valvis  7;  scuto  utroque  ^  duobas  juxtapositis  segmentis  formato ; 
segmento  altero  intus  dentato :  tergis  brevibus^  ter  ant  quater  carina 
latioribus :  carinee  termino  baaali  in  discum  parvum  angustum  infossum 
producto. 

Hab, — In  Archipel.  Pbilippino. 

5.  Pcecilasma  ebumea.  Hinds.     (Darwin,  'Lepadidae/  p.   112,  Tab. 

2,  fig.  5.) 

P.  valvis  3 ;  scutis  acuminatis,  ovatia ;  ad  pedunculum  psene  trans- 
versa spectantibus ;  dentibus  intemis  umbonalibus  fortibus:  tergis 
null  is :  carinse  termino  basali  in  discum  amplum  oblongum  infossum 
producto. 

Hab. — In  Nov&Guine^. 

3.  Oenus — ^Dichelaspis. 

1.  Dichelaspis  Wanoiekii^  J.  E.  Gray.     (Darwin,  '  Lepadidae/  p.  120, 

Tab.  2,  fig.  6.) 

D.  scutorum  segmento  basali  duplo  latiore  quam  segmentum  ocdu- 
dens :  tergorum  parte  inferiore  paul6  latiore  quam  occludens  scutorum 
segmentum. 

Hab. — In  Archipel.  Indico  oriental!. 

2.  Dichelaspis  Grrayii,  Darwin.     ('Lepadidae/  p.  123,  Tab.  2,  fig.  9.) 

D.  scutorum  segmento  basali  angustiore  quam  segmentum  occlu- 
dens ;  longitudine  paene  dimidii :  tergis  bipenniformibus,  margine  cre- 
nato,  spin&  posticft,  manubrio  angustiore  quam  occludens  scutorum 
segmentum. 

Hab, — In  Oceano  torrido,  aut  Indico,  aut  Pacifico. 

3.  Dichelaspis  pellucida,   Darwin.      (' Lepadidae,'   p.    125,  Tab.  2, 

fig.  7.) 

D.  valvarum  singularum  acuminibus  superioribus  et  inferioribus  vix 
intersecantibus:  scutorum  segmento  basali  multo  angustiore  quam  seg- 
mentum occludens ;  longitudine  fer^  dimidia :  tergis  bipenniformibus, 
margine  integro,  manubrii  acumine  ad  cannam  flexo. 

Hab. — In  Oceano  Indico. 

4.  Dichelaspis  Lawei,  Darwin.     ('  Lepadidae,'  p.  128.  Tab.  2,  ^g,  8.) 

D.  scutorum  segmento  basali  angustiore  quam  occludens  segmentum, 
longitudine  fer^  ^  :  tergorum  parte  inferiori  duplo  latiore  quam  occlu- 
dens scutorum  segmentum. 

Hab. — In  Insul&  Madeira. 
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5.  Dichelaapis  orihogonia,  Darwin.      (' Lepadidse/  p.   130,  Tab.  2, 
^g.  10.) 

D.  Bcutorum  basali  segmento  angustiore  quam  occladeD9  segraen- 
tum ;  longitudine  fer^  dimidia ;  duorum  segmentorum  junctione  cal- 
cared, :  tergorum  prominentiifl  marginalibus  inaequalibus  5  :  carioft 
deorsam  in  parvo  calyce  lunato  terminate. 

Hab.—(!) 

4.  Genu9 — Oxynasfis. 

1.  OxynaapU  edata,  Darwin.     (' Lepadidae/  p.  134,  Tab.  3,  fig.  1.) 
Eab, — In  Insulft  Madeird. 

5.  Genus — Conchodebma. 

1.  Conchoderma  aurita,  Linn.     (Darwin,  'Lepadidae,'  p.  141,  Tab.  3, 

fig.  4.) 

C.  capitulo  duobus  tnbularibus  qnasi-anribus  instrncto,  pone  terga 
rudimeutalia  (saepe  nulla)  positis :  scutis  bilobatis :  caring  nullft,  aut 
oranino  rudimentali :  pednnculo  longo,  a  capitulo  distincte  separate. 

Hab. — In  Oceano,  psen^  ubique. 

2.  Conchoderma  virgata,   Spengler.     (Darwin,    '  Lepadidae,'  p.    146, 

Tab.  3,  fig.  2.) 

C.  Bcutis  trilobatis :  tergis  inttis  concavis,  apicibuB  introrsilm  leviter 
curvatia:  caring  modicd,  leviter  curvat&:  pedunculo  in  capitulum 
coaleacente. 

Hab,— In  Oceano,  pacn^  ubique. 

3.  Conchoderma  Hunteri,  Owen.     (Darwin,  'Lepadidae,  p.  153,  Tab. 

3,  fig.  3.) 

C.  valvis  angustis :  Bcutis  trilobatis,  prominentia  laterali  non  latiore 
quam  inferior:  tergorum  parte  auperiore  paene  rectangul^  Becundiim 
aperturae  marginem  flexd :  carinft  valde  arcuat& :  pedunculo  brevi,  in 
capitulum  coaleacente. 

Hab, — In  Oceano  torrido,  ant  Indico,  aut  Pacifico. 

6.  Genus — Alepas. 

1 .  Alepas  minuta,  Philippi.     (Darwin,  '  Lepadidae,'  p.  1 60,  Tab.  3, 

fig.  5.) 

A.  aperturtL  non  prominente,  capituli  longitudinia  yix  tertiam  partem 
cequante :  scutis  corneis,  paene  abBConditis :  longitudine  tota  ad  quartam 
unciae  partem. 

Hab, — In  Mari  Mediterraneo. 

2.  Alepas  parasita^  S.  Bang.     (Darwin,  'Lepadidae,*  p.  163.) 

A.  apertura  non  prominente,  capituli  longitudinis  f  aequante:  scutis 
corneis :  longitudine  tota  ad  2  uncias. 

Hab, — In  Mari  Mediterraneo  et  Oceano  Atlantico  septentrionale. 

3.  Alepas  comuta,  Darwin.     ('  Lepadidae,'  p.  165,  Tab.  3,  fig.  6.) 

A.  apertura  parva,  leviter  prominente :  scutis  nullis :  capitulo  pie- 
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rumque   tribuB,  parvis^  compressis  eminentiis  secondam  caiinalem 
iDarg;inem  instructo. 
Hah, — In  IdbuUb  Indicia  occidentalibas. 

4.  Alepas  tubulosa,  Qaoy  et  Oaimard.     (Darwin^  *Lepadidie/  p.  169.) 

A.  apertursL  parvaL  prominente  et  tubulosa :  scatia  et  prominentiia 
aecundiim  marginem  cannalem,  nollia. 
Hah, — In  NovsL  Zealandia. 

7.  Getnu — ^Anelaska. 

1.  Jneliuma  tqualicola,  Lov^n.     (Darwin.  'Lepadidse/  p.  170,  Tab.  5, 
fig.  1—7.) 
Hab, — In  Mari  aeptentrionali,  aqualia  affixa. 

8.  Genui — ^Alcipfe. 

1.  Alcippe  lampa9y  Hancock.     (Darwin,  'Balanidee,'  p.  530,  Tab.  22, 
et  Tab.  23,  fig.  16-19. 

HdA. — Littoribua  Anglicis,  molluBcia  condita. 

9.  Genu9 — Ibla. 

1.  Ibla  Cumingn,  Darwin.     (' Lepadidas,'  p.  183,  Tab.  4,  fig.  8.) 

I.  (foem.)  Yalyamm  marginibua  lateralibaa,  et  auperficie  interiore, 
caernleis  ;  pednnculi  spinis  plerumqoe  annulis  caeruleo-fuscia. 
Hab* — In  Archipel.  Philippino,  et  littore  Burmah. 

2.  Ibla  quadrivalvis,  Cavier.     (Darwin,  '  Lepadidse,'  p.  203,  Tab.  4, 

^S^  9.) 

I.  (Henn.)  valvis  et  pedunculi  spinis  sub-flavis;  baaali  tergonim 
angulo,  introrsilm  spectanti,  hebete,  quia  margo  carinalis  inferior 
longitls  quam  margo  scutalis  prominet. 

Hab, — In  Australia  meridionali. 

10.  Genua — Scalpellum. 
Sectio  f  Carixue  umbime  wb-eentraU, 

Sectio  ff  CarifUB  umbone  ad  apieem  panic. 


[Seetio  f .] 

1.  Scalpellum  vulgare.  Leach.     (Darwin,  'Lepadidae,  p.  222,  Tab.  5. 

fig.  15.) 
S.  (Herra.)  valvis  14,  si  rostrum  psane  mdimentale  incladatur;  aub- 
carin^L  nuUsL ;  lateribus  superioribas  insequaliter  ovatis. 
Hab, — ^In  maribua  Europse. 

2.  Scalpellum  magnum,  Darwin.     ('Lepadidae  Fo8aile8,'p.  18,  IVb.  1, 

fig.  1.) 

S.  Tahis  probabiUter  14,  sub-carini  null&;  latemm  carinalium  et 
rostralium  umbonibus  liber^  (sicat  cornua)  prominentibua,  dimidiam 
seu  tertiam  partem  longitudinis  vaWarum  sequantibas. 

FoM, — In  "  Coralline  Crag  Formatione,"  Anglift. 
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3.  Scalpellum  omatum,  J.  £.  Gray.     (Darwin,  '  Lepadidse,'  p.  244, 

Tab.  6,  fig.  1.) 

S.  (Fcem.)  valvis  14,  sub-rufis ;  sub-carin^  nuUi ;  latehbus  superi- 
oribuB  quadranti-formibus,  arcu  crena  profundi  notato. 
Hab. — In  Africa  meridionali. 

4.  Scalpellum  roatratum,  Darwin.  ('  Lepadidse,'  p.  259,  Tab.  6,  fig.  7*) 

S.  (Herm.)   valvis  15;   rostro  per-magno;    Bub-carin^  prsesente; 
laterum  paribuB  qaatuor ;  pari  superiore  pentagono. 
Hab. — In  Archipel.  Philippino. 

5.  Scalpellum  Peronii,  J.  E.  Gray.     (Darwin,  'Lepadidse,'  p.  264, 

Tab.  6,  fig.  6.) 

S.  (Herm.)  valvis  13;  sub-carind  preesente ;  laterum  paribas  tribus ; 
pari  Buperiore  multiim  elongate ;  pedunculi  BquamiB  calcareiB  nullis. 
Hab, — In  Australia. 

6.  Scalpellum  Darwinianum,  Bosquet.     ('Monograph.  Crust.  Fobs,  de 

Limbourg/  Tab.  4,  fig.  1-5.) 

S.  carina  ad  angulum  115°flex^«  urabone  centrali,  costis  tenuibus 
ab  umbone  utrinque  radiantibus ;  carinse  tectis  et  superioris  et  inferioris 
partis  rectis,  planis,  Isevibus. 

Foss, — In  CretacesL  superiore  Formatione. 

7.  Scalpellum  Hagenovianum,  Bosquet.     (Idem,  Tab.  4,  fig.  13-16.) 

S.  carinse  umbone  ad  ^  totius  ab  apice  longitudinis  posito :  carinae 
tecto  piano,  utrinque  sulcato ;  parietum  et  intra-parietum  confluentium 
parte  superiore  solummod^  cristia  instructo  ab  umbone  radiantibus. 

Fo88, — In  Cretacea  superiore  Formatione. 

8.  Scalpellum  radiatum.  Bosquet.*     (Idem,  Tab.  4,  fig.  17-18.) 

S.  scuti  superficie  cristis  tectl^  inter  se  aliquantiim  distantibus,  ab 
umbone  radiantibus  ;  scuti  umbone  prop^  medium  marginis  occludentis 
posito ;  termino  superiore  truncato,  lato,  non  acuminato. 

Fo89, — In  Cretaced  superiore  Formatione. 

{Sectio  ttO 

9.  Scalpellum  rutilum,  Darwin.  ('  Lepadidse/  p.  253,  Tab.  6,  fig.  2.) 

S.  (Foem.  an  Herm.)  valvis  14  snb-rufis;  sub-carinft  nulla;  carinse 

*  Scalpelli  4  aliie  species  fossiles,  ad  secondam  generis  sectionem  pertinentes, 
^  Dom.  Bosquet  descripts  et  nominatie  sunt.  Jam  cum  eqoidem,  ubi  valvn 
disjunctsB  reperiuDtur,  nomina  specifica  non  nisi  carinis  (et  interdiim  scutis) 
tribuere  soleam,  S.  pukheUum,  Bosq.,  hie  inserere  non  possum,  cujus  scuti  aut 
carinse  fragmenta  valde  imperfecta  solum  reperta  sunt.  Scalpellum  gracile, 
S.  pygmaum,  et  S,  radiatum,  Bosq.,  omnia  Scalpello  vtaximo  et  ejus  varieta- 
tibus  tarn  prop^  associantur,  ut,  cum  ipse  specimina  non  viderim,  characteres 
breves  dia^iosticos  hie  exhibere  non  audeam.  Yeruntamen,  cum  Dom.  Bosquet 
se  hujus  rei  penitus  peritum  se  probaverit,  longissim^  abest  ut  in  dubium  vocare 
velim  quin  ha  species  reven^  distincUe  existant. 
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tecto  piano,  utrinque  ctiEik  rotundati  iDstructo,  margine  basali  trun- 
cato.    Lateribus  saperioribuB  latitudine  daplo  longioribus. 
JIflA.— (?) 

10.  Scalpellum  vUlosum,  Leach.    (Darwin,  'Lepadidse,*  p.  274,  Tab.  6, 
fig.  8.) 

S.  (Herm.)  yalvis  14  ;  aub-rostro  et  sub-carina  pneaentibus ;  carina 
psene  recta ;  laterum  paribus  tribus,  pari  auperiore  triangulo. 
Hab. — In  maribua  orientalibua. 

11.  Scalpellum  quadratum,  Dixon.     (Darwin,  'Lepad.  Fosa.'  p.  22, 
Tab.  1,  fig.  3.) 

S.  tecto  parietibusque  carinse  plania,  leevibus,  aimplicibus,  margine 
baaali  fere  rotundato.  Lateribas  superioribua  quinque-lateralibuB, 
Isevibus. 

Fo$a» — In  **  £ocen&  Formatione*'  Anglic^. 

12.  Scalpellum  fo89ula,  Darwin.  ('Lepad.  Foas.'  p.  24,  Tab.  1,  fig.  4.) 

S.  carin&  intra-parietibus  inBtract&;  tecto  utrinque  coBtis  magnis, 
tumidia,  Bupeme  planatiB,  marginato;  margine  basali  obtua^  acuminato. 
Lateribus  Buperioribua  quinque-latendibus,  coBtis  duabus  modicia  ab 
apice  ad  marginem  basalem  continuatis. 

FoM. — Id  CretaceasuperioreFormatione. 

13.  Scalpellum  maximum,  J.  Sower  by.    (^Darwin,  'Lepad.  Fobb.'  p.  26» 
Tab.  2,  fig.  1-10.) 

S.  carina  intra-parietibus  instfucta ;  tecto  subaugulari  yel  subcari- 
nato ;  margine  basali  rectangulariter  acuto ;  tota  valv4  plus  minusve 
introrsiim  arcuata,  sed  margine  interno  fer^-recto;  tecto  transversa 
plus  minusve  convexo ;  superficie  psene  Isevi,  striis  paucia  obsoletis 
longitudinalibus  elevatis;  tectum,  parietea,  et  intra-parietes  inter  ae 
costis  plus  minuBve  prominentibus  separantur. 

Far,  typicum,  (Tab.  2,  fig.  1,  4,  5,  8.) 

S.  carinft  intrors^Lm  leviter  arcuatd,  latitudine  yalTse  alUtudinem 
superante;  tecto  transTers^  leniter  arcaato;  parietibuB  intra-parieti- 
busque  angustis,  superficie  psene  Isevi. 

Far.  cylindraceum.     (Tab.  2,  fig.  2). 

S.  parte  superiore  carinse  liber^  prominente,  parte  interiore  intra- 
parietibus  rotundatis,  inflexis,  \ik  repkti,  ut  psene  cylindrica  fiat;  bq- 
perficie  extern i  Isevi,  tecto  parietibusque  psene  confluentibus. 

Far,  sulcatum,     (Tab.  2,  fig.  3.) 

S.  carina  introrsillm  valde  arcuate,  aub-carinat& ;  valvse  latitudine 
circ^  dimidium  altitudinis  sequante,  tecto  transversa  prserupt^  arcnato ; 
parietibus  iutra-parietibusque  latiusculis.  Apice  solids  repleto,  liber^ 
paululilm  prominente ;  superficie  extern^  Btriia  paucis,  rotundatis,  ad 
alter um  vel  utrumque  latus  costarum  duarum  tectum  et  parietea  sepa- 
rantium. 

FoM, — In  Cretacta  superiore  Formatione. 
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14.  Seapellum  lineatum,  Darwin.      ('  Lepad.  Foss.*  p.  35,  Tab.  2,  fig. 

11,  12.) 

S.  superficie  tota  carinse  lineis  tenuibus,  rotundatis,  longitadinalibus, 
proximis,  microscopicis  obtecti ;  cristse  centralia  costa  crassiore ; 
costis  daabus  yel  tribus  tectum  et  parietes  aeparantibus ;  latitudine 
valvae  circa  dimidium  altitudinis  sequante ;  intra-parietibus  latiusculis, 
nulla  costa  conspicu^  a  parietibus  separatis ;  apice  solids  repleto,  ali- 
quantulum  liber^  prominente. 

Fo8s, — In  CretacesL  infenore  Formatione. 

15.  Seapellum  hastaium,  Darwin.      ('Lepad.  Fobs.'  p.  37,  Tab.   2, 
fig.  13.) 

S.  carinsL  intra-parietibus,  intrk  paululilm  positis,  instnictd ;  valva 
totsL  introrsiim  vald^  arcuatd,  margine  interno  non  recto;  margine 
basali  acute,  lanceolato ;  valvsL  tenui,  laevi,  tecto  transversa  leniter 
arcuato ;  parietibus  k  tecto  vix  disjunctis. 

Foss.— In  "  Grey  Chalk,  Dover." 

16.  Sealpellum  anguatum^  Dixon.     (Darwin,  'Lepad.   Fobs.'  p.  37, 
Tab.  1,  fig.  2.) 

S.  carini  angusta,  introrsillm  vald^  arcuat^ ;  tecto  k  parietibus  rect- 
angul^  inflexis  coBt4,  (ut  videtur)  disjuncto ;  intra-parietibus  usque  ad 
dimidium  valvee  pertinentibus,  deinde  obliqu^  et  abrupt^  truncatis ; 
margine  basali  acut^  cuspidato. 

FoM, — In  Cretacesl  Formatione. 

17.  Sealpellum  quadriearinatum,  Beuss.     (Darwin,  Lepad.  Foss.'  p. 
38.) 

S.  carina  intra-parietibus  latis  (ut  videtur)  instnicti;  tecto  trans- 
versa piano,  laevi,  costd  prominente  utrinque  marginato;  margine 
basali  abrupt^  truncato. 

FoM, — In  "  Untern  Planer-Kalke,  Bohemia." 

18.  Sealpellum  trilineatum,  Darwin.     (Lepad.  Foss.'  p.  38,  Tab.  1, 
fig.  5.) 

S.  carinse  tecto  transversa  leniter  arcuato,  subcarinato,  cost^  centrali 
et  costis  duabus  lateralibus,  rotundatis,  tumidis;  parietibus  angustLs 
leviter  concavis,  rectangul^  inflexis. 

Fm*,— In  "  Grey  Chalk,  Dover." 

19.  Sealpellum  simplex,  Darwin.    ('  Lepad.  Fobs.'  p.  39,  Tab.  1,  fig.  9.) 

S.  carina  Isevi ;  parietibus  angustissimis,  rectangul^  inflexis ;  tecto 
subcarinato,  transverse  mediocriter  arcuato ;  margine  basali  rectangul^ 
acuminato. 

Foaa, — In  "Lower  Greensand." 

20.  Seapellum  areuatum,  Darwin.     ('Lepad.  Fobs.'  p.  40,  Tab.   1, 
f^S'  7.) 

S.  valvarum  lineis  angustis  elevatis  ab  apice  radiantibus :  carinse  tecto 
transverse  leniter  arcuato,  et  parietibus  rectangul^  inflexis,  leniter  con- 
cavis, leevibus. 

Fow.— In  "  Gault." 


684  SYNOPSIS    SPECIKKUM 

21.  Scalpellum  solidulum,  Steenstrup.     (Darwin,  *  Lepad.  Foes.'  p.  42, 
Tab.  1,  %.  8.) 

S.  val varum  lineis  latiusculis  elevatia  ab  apice  radiantibus.  Carinie 
parte  superiori  liber^  prominente,  et  cristsL  central!,  interna,  longitudi- 
nali  instructa. 

FoM. — In  Cretaced,  superiore  Formatione ;  Scania. 

22.  Scalpellum  tuberculatum,  Darwin.     ('Lepad.  FosB.*p.  43,  Tab.  1, 
fig.  10.) 

S.  val varum  lineis  tenuibus,  tuberculatis,  elevads,  ab  apice  radianti- 
bus: carinse  tecto  transversa  leniter  arcuato,  et  parietibus  striatis: 
scuti  umbone  prope  in  medio  marginis  occludentis  posito,  costis 
duobus  ab  umbone  ad  angulum  basi-lateralem,  et  ad  basalis  marginis 
medium  decurrentibus. 

Fas9, — In  Cretace^  Formatione. 

23.  Scalpellum aemiporcatum.  Darwin.     ('Lepad.  Fosa.'  p.  44,  Tab.  1, 
fig.  6.) 

S.  carinei  ignotS. :  scuti  costis  duobus  ab  umbone  ad  angulum  basi- 
lateralem  et  ad  marginis  basalis  medium  decurrentibus;  superficie 
inter  banc  costam  et  marginem  occludentem  lineis  tenuibus,  longitudi- 
nalibus,  elevatis  instructa. 

Fo88. — In  Cretacei  superiore  Formatione ;  Scanii. 

24  Scalpellum  (f)  cretee,  Steenstrup.     (Darwin,  *  Lepad.  Foss.'  p.  45, 
Tab.  1,  fig.  11.) 

S.  val  vis  leevibus  tenuissimis :  scuti  umbone  prop^  medium  margi- 
nis occludentis  posito ;  costis  tribus  obscuris  ab  umbone  ad  angnlos 
tergo-lateralem  et  basi-lateralem,  et  ad  medium  marginis  basalis  decur- 
rentibus: carinse  apice  et  margine  basali  acutis;  distincti  parietes 
absunt. 

Foss. — In  Cretacea  Formatione. 

1 1 . — Genus — Pollicipes. 

f .  Scuta,  aut  Icevia  aut  lineU  incrementi  tenuibus  totkm  notata, 

▲.  Scuta,  costd  ab  apice  ad  centrum  martinis  basalis  non  decurrente, 

B.  Scuta,  costd,  nonnunquam  subobsoletd,  ab  apice  ad  centrum  margims 

basalis  decurrente, 

ff .  Scuta,  aut  longitudinaliter  aut  transversa  (t.  e.  secundum  lineas 

incrementi)  costata. 


\^Sectio  f.  A.] 

1.  Pollicipes  cornucopia,  Leach.     (Darwin,  'Lepadidse,'  p.  298,  Tab. 
7,fig.  1.) 

P.  capitttio,  valvarum  duobus  aut  pluribus  sub  rostro  verticillis  in- 
structo:  valvis  albis,  aut  glaucis:  pedunculo,  squamarum  densis 
verticillis  symmetric^  dispositis. 

Hab, — In  Europi. 
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2.  Pollicipes  elegafu.  Lesson.     (Darwin,  '  Lepadidee/  p.  304.) 

P.  capitulo,  valvarum  duobus  aut  pluribus  sub  rostro  verticillis  in- 
stnicto :  valvis  et  pedunculi  squamis  rufo-aurantiacis :  sqaamarum 
▼erticillis  densis  symmetric^  dispositis. 

Hab. — InPeruvia  et  Mexico. 

3.  Pollicipes  polymenu,  G.  B.  Sowerby.     ('Darwin,  'Lepadidse,' p. 

307,  Tab.  7,  fig.  2.) 

P.  capitalo,  valvarum  duobus,  tribus,  aut  pluribus  sub  rostro  verti- 
cillis instructo;  valvis  sub-fuscis;  lateribus  k  supremo  ad  infimum 
gradatim  quoad  magnitudinem  positis ;  carinse  margine  basali  (intror- 
siim  spectanti)  ad  medium  excavato ;  pedunculi  squamarum  verticillis 
densis,  symmetric^  dispositis. 

Hab, — In  California  et  Oceano  Pacifico  meridional!. 

4.  Pollicipes  spinosus,  Quoy.     (Darwin,  '  Lepadidae/  p.  324,  Tab.  7, 

fig-  4.) 

P.  capitulo  valvaram  uno  aut  pluribus  sub  rostro  verticillis  instructo : 
laterum  pari  superiore  vix  inferioribus  longiore:  membran^  valvas 
tegente  (post  desiccationem)  subfusc^  flavesceote  :  pedunculi  squamis 
inaequalibus,  non  symmetricis  :  verticillis  longiuscul^  distantibus. 

Hab. — Nova  Zealandi&. 

5.  Pollicipes  sertus,  Darwin.     ('Lepadidae,'  p.  327,  Tab.  7,  fig.  5.) 

P.  capitulo  valvarum  uno  aut  pluribus  sub  rostro  verticillis  instructo : 
lateram  pari  superiore  vix  inferioribus  longiore:  membrani  valvas 
tegente  (post  desiccationem)  fusco  rufescente  obscuro :  rostro  dimidiam 
carintt  longitudinem  sequante,  superficiei  intemse  altitudine  latitudinem 
plus  duplo  superante :  pedunculi  squamis  inaequalibus,  non  symme* 
tricis :  verticillis  longiuscule  distantibus. 

Hab. — Nov&  Zealandil. 

6.  Pollicipes  eoncinnus,  J.Morris.      (Darwin,  'Lepad.  Foss.'  p.  50, 

Tab.  3,  fig.  1.) 

P.  Bcutis  paene  quadratis,  margine  basali  prop^  rostrum  subconcavo, 
segmento  tergo-laterali,  ^lineis  incrementi,  ut  videtur,  reflexis  formato, 
lato,  rotundato  et  prominente:  tergis  latis,  paene  quadratis:  carinas 
margine  basali,  ut  videtur,  acuto. 

Foss— In  '  Oxford  Clay.' 

7.  Pollicipes  ooliticus,  Buckman.      (Darwin,   'Lepad.   Foss.'  p.  51, 

Tab.  3,  fig.  2.) 

P.  scutis  triangulis ;  superficie  undulatd,;  margine  basali  rectangul^ 
ad  marginem  rectum  tergo-lateralem  posito  ;  segmentum  tergo-laterale 
h  lineis  reflexis  incrementi  formatum  deest.  Caring  paene  recti,  semi- 
cylindricft,  margine  basali  quadrato. 

Foss.— In  '  Stonesfield  Slate.' 

8.  Pollicipes  Nilssonii,  Steenstrup.     (Darwin,  'Lepad.'  Foss.  p.  52, 

Tab.  3,  fig.  11. 

P.  scutis  triangulis,  planis :  margine  basali  cum  margine  ocdudeute 
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angulum  psene  rectum,  cum  margine  recto  tergo-laterali,  angulam  ali- 
quanto  minorem  formante :  deest  segmentum  tergo-laterale»  h  lineU 
incremeuti  reflexis  formatum.  Carin4  iotrorsila  admodiim  arcuata, 
crass^ ;  margin  is  basaiis  mu  crone  obtuso. 

FoM. — In  Cretaced  superiore  Formatione ;  Scania. 

9.  Pollicipes  HauMnanni,   Koch.      (Darwin,    '  Lepad.   Foss.'  p.  53, 

Tab.  3,  fig.  3.) 

P.  Bcutia  subtriangulia,  angulo  basi-laterali  valde  rotundato ;  apice 
producto;  margine  basidi  cum  margine  occludente  angulum  piene 
rectum  formante;  internft  apicis  superficie  prominente,  mai^ineque 
tergali  sulcato. 

Foss, — In  'Hilstbon,'  Germanii. 

10.  Pollicipes polituSf  Darwin.     ('Lepad.'  Foss.  p.  54,  Tab.  3,  fig.  4.) 

P.  scutis  fer^  rbombicis,  Iserissimis;  margine  basali  cum  margine 
occludente  angulum  recto  majorem  formante ;  margine  occludente  pro- 
jectur&  parietali,  lineari,  minutd  instructo;  iutern&  apicis  supei^cie 
concavi. 

Foss.— In  '  Gault.'  (?) 

11.  Pollicipes  elongatus,  Steenstrup.     (Darwin,  '  Lepad.  Foss.' p.  55, 
Tab.  3,  fig.  5.) 

P.  scutis  peene  quadratis;  margine  occludente  et  parte  inferiori 
marginis  tergo-lateralis  rectangul^  ad  margiuem  basalem  positis ;  apice 
obtuso. 

Foss, — In  Cretacea  Formatione  alb&.     Dania. 

12.  Pollicipes  acuminatus,  Darwin.     ('Lepad.  Foss.'  p.  56,  Tab.  3, 
fig.  6.) 

P.  scutis  elongatis,  triangulis ;  margine  basali  cum  margine  occlu- 
dente angulum  recto  long^  minorem  formante ;  intern&  apicis  superfide 
concavft. 

Foss, — In  Cretace4  Formatione. 

13.  Pollicipes  Jngelini,  Darwin.    ('Lepad.  Foss.'  p.  56,  Tab.  3,  fig.  7,) 

P.  scutis  elongatis,  triangulis,  margine  basali  prop^  angulum  ros- 
tralem  in  prominentiam  obliqu^  rotundatam  producto ;  internd  apicis 
superficie  prominente,  margine  occludente  sulcato. 

Foss, — In  Cretacei  superiore  Formatione. 

14.  Pollicipes  rejlexus,  J ,  Sowerby.     (Darwin,  'Lepad.  Foss.' p.  58, 
Tab.  3,  fig.  8.) 

P.  scutis  tenuibus,  subovalibus ;  margine  basali  cum  margine  occlu- 
dente angulum  recto  long^  majorem  formante ;  costa  obsoleta  rotundati 
ab  apice  ad  angulum  basi-lateralem  decurrente,  valvam  in  duas  fer^ 
aequfdes  partes  separante.  Carini  lineari,  transversa  abrupt^  arcuata ; 
margine  basali  multum  producto,  apice  truncato.  Lateribus  supe- 
rioribus  sub-pentagonis. 

Foss, — In  Anglia  :  '  Eocena  Formatione.' 
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[Sectio  f,  B.] 

15.  Pollicipes  earinatus,  Philippi.     (Darwin,   'Lepad.  Fobs.'  p.  60, 
Tab.  3,  ^g.  9.) 

P.  scutis  crassiuscalis  ad  formam  trianguli  aequianguli  accedentibuB ; 
xnargine  occludente  extern^  costil  humili  firmato ;  costd  firm&  ab  apice 
ad  centrum  marginis  baBalis  decurrente ;  margine  basali  recto  ;  angulo 
basi-laterali  truncate,  brevi ;  Begmentum  tergo-laterale  ex  lineis  incre- 
menti  reflexis  formatum,  deest.  Carind,  extern^  vald^  carinata  cum 
Bulco  lateral!  ad  utrumque  latus. 

Fosa. — In  Form.  Tertians^,  Sicili^. 

16.  PoUicipet  glaber,  Roemer.    (Darwin,  'Lepad.  Fobs.'  p.  61,  Tab.  3, 
fig.  10.) 

P.  Bcutia  BubtenuibuB,  latiuBCulis,  ad  formam  trianguli  sequianguli 
accedentibuB ;  margine  basali  non  prorsus  recto;  tergo-laterali  Beg- 
mento  e  zoniB  incrementi  reflexis  formato,  ubi  (latissimum),  reliquse 
Talvae  dimidium  aequante :  margine  tergali  apicis  intiis  sulcato.  Carinse 
margine  basali  obtus^  acuminato.  LateribuB  superioribus  triangulis, 
t^rtiam  partem  longitudinis  tergorum  eequantibus.  Lateribus  anticis 
inferioribus  singulis  costd  prop^  terminum  marginis  basalis  decurrente. 

Fms. — In  Cretacei,  super,  et  inferiore  Formatione. 

17.  PoUicipea  unguis,  J.  Sowerby.     (Darwin,   'Lepad.  Fobs.'  p.  64, 
Tab.  4,  fig.  1.) 

P.  scutis  incognitis,  Terisimiliter  ut  in  P.  glabro.  Margine  basali 
carinee  obtus^  acuminato,  sub-rotundato.  Lateribus  superioribus  elon- 
gatis  triangularibus,  dimidium  longitudinis  tergorum  superantibus. 
Lateribus  anticis  inferioribus  cost^  subcentrali  instructis. 

f OM.— In  •  Gault.' 

18.  Pollicipea  validua,   Steenstrup.     (Darwin,  'Lepad.  Fobb.' p.  68, 
Tab.  4,  figB.  2  and  3.) 

P.  scutis  crassis,  angustis ;  margine  occludente  extern^  costsl  rotun- 
datsL  forti  firmato ;  intus  prominentia  rostrali  infra  marginem  rectum 
basalam  dependente;  costsL  ab  apice  ad  marginem  basalem  propiills 
ad  rostralem  quam  ad  basi-lateralem  angulum  accedente.  CarinSl 
laevissinia,  transversa  semicylindricsL ;  parte  snperiori  libera  promi- 
nente,  intern^  aut  plana  aut  cristll  centndi  instruct^. 

Foaa. — In  Cretace^  sup.  Formatione,  Scani^  et  Maestricbt. 

19.  Pollicipea  Darwinianua,  Bosquet.     (Monographic  Cnist.  Fobs,  de 
Limbourg,  Tab.  I,  fig.  8-16.) 

P.  scuti  marginibus  basali  et  occludente  angulum  solum  35°  for- 
mantibus ;  intiis  prominentia  rostrali  in&a  marginem  basalem  depen- 
dente ;  cost^  ab  apice  ad  marginem  basalam  propemodilm  ad  angulum 
rostralem  accedente.  Tergo  psene  pentagono,  intils  prominentia  k 
medio  marginis  scutalis  surgente. 

Foaa. — In  Cretace^  superiore  Formatione. 
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20.  Pollicipes  dorsatus,  Steenstrup.     (Darwin,  *  Lepad.  Foas.'  p.  69, 
Tab.  4,  fig.  4.) 

P.  scutis  crassis;  ad  formam  trianguli  aeqaiangoli  accedentibus ; 
margine  occludente  extern^  costa  rotundata  firmato;  angulo  baa- 
lateral!  lat^  trancato,  dimidium  longitudinis  marginis  baaalis  Teri, 
aequante ;  tergo-laterali  segmento  ex  lineis  iocrementi  reflexis  formato, 
angustissimo.  Tergorum  costa  rects^  lati,  proclivi,  ab  apice  ad  an- 
gulam  basalem  decurrente;  angulo  basali  scutam  versus,  obliqa^ 
trancato. 

FoM. — In  Cretaceft  superiore  Formatione,  Danii. 

[ff  ScuiOf  aut  longitudinaliter  out  transversa  (i,  e.  aecunditm  Imeat 
incrementi)  costataJ] 

21.  Pollicipea  mitella,  Linn.     (Darwin,  '  Lepadidse,'  p.  316,  Tab.  7, 
fig.  3.) 

P.  capitulo  yalyarum  nnico  sab  rostro  yerticiUo  instructo :  latemm 
pari  superiore  (introrsum  spectanti)  inferiorum  magnitudinem  ter  aut 
quater  superante :  lateribus  inferioribus  utrinque  obtegentibua :  pe- 
dunculi  squamarum  yerticillis  densis,  symmetric^  dispositis. 

Hab. — In  Insulis  Indicis  orientalibus. 

22.  Pollicipes  $iriaius,  Darwin.     {'  Lepad.  Fobs.'  p.  70,  Tab.  4,  fig.  5.) 

p.  Talvislongitudinaliterstriatis:  scutis  sub-triangulis,  margine  tei^go- 
laterali  vald^  arcuato  et  prominente ;  costa  obscunl,  rotundatsl,  ab  apice 
ad  angulum  basi-lateralem  decurrente ;  intern^  apids  superficie  solide 
repleta,  sine  sulco  manifesto. 

Fo99, -^In  Cretaceft  superiore  Formadone,  AnglilL. 

23.  PoUieipes  semilattu,  Darwin.     ('Lepad.   Foss.*   p.  72,  Tab.  4, 
fig.  6.) 

p.  Yalvis  longitudinaliter  et  transversa  costatis  :  scutorum  margine 
basali  breri,  recto,  cum  margine  occludente  angulum  rectum  formante; 
cost&  parietali  tenuissim^  ab  apice,  ad  angulum  prominentem  basi- 
lateralem  decurrente ;  hsec  valvam  in  duas  partes  inaequales  dividit,  h 
quibus  portio  tergo-lateralis  latior  est. 

Fos8. — In  Cretace^  Formatione. 

24.  PollieipeB  rigidus,  J.  Sowerby.     (Darwin,  •  Lepad.  Foas.'  p.  73, 
Tab.  4,  fig.  7.) 

p.  yalris  transversa  costatis :  scutorum  mai^ne  basali  recto,  cum 
margine  occludente  angulum  recto  majorem  formante;  costa  anguatis- 
simft,  parietali,  ab  apice  ad  angulum  basi-lateralem  decurrente:  tergis, 
costal  curv&,  parietali,  ad  angulum  basalem  decurrente  instructis ;  apice 
basali  in  prominentiam  parvam  terminante,  lateribus  prominentiae 
parallelis. 

Fou.— In  *  Gault.' 

25.  Pollicipes fallax,  Darwin.     ('Lepad.  Foss.*  p.  75,  Tab.  4,  fig.  8.) 

P.  valvis  transversa  costatis :  scutis  margine  basali  non  recto,  an* 
gulum  pene  rectum  cum  maigine  occludente  formante ;  costi,  pane- 
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tibns  obliquis,  ab  apice  ad  angulum  basi-lateralem  decurrente :  tergis, 
costa  curvat&»  parietibus  obliquiB^  ad  angulum  basalem  latam,  rotun- 
datum,  decurrente. 

Fobs, — In  Cretace^  snperiore  Formatione,  Anglii,  ScanisL,  Hanoveria. 

26.  Pollieipes  elegana,  Darwin.     ('  Lepad.  Foss.'  p.  7^^  Tab.  4,  fig.  9.) 

P.  valvis  longitudinaliter  et  transversa  striatis :  scutorum  margine 
basali  recto,  cum  margine  occludente  angulum  recto  paulo  majorem  for- 
mante;  cost^  parietali,  latiore  quam  pro  solit^  incrementorum  linearum 
latitudine,  ab  apice  ad  angulum  basi-lateralem  decurrente :  tergorum 
C08t&  parietali,  rectd,  ad  apicem  basalem^  acuminatum  decurrente. 

Fo98, — In  Gretace&  superiore  Formatione,  Scani^L,  Danift. 

\8peeie9  aliquot  guas,  acutU  ineoffnitis,  auctores  a  valvia  itmgnibtu 
nomindrunt,  hlc  pro  tempore  solummodo  iterum  describuntur,"] 

27 •  Pollicipe*  Bronniiy  F.  Roemer.     (Darwin,  *  Lepad.  Foss.'  p.  77 ^ 
Tab.  4,  fig.  10.) 

P.  caring  leevi,  subcarinat^,  margine  basali  arcuato  et  turgido ;  tot& 
Talti  yel  extrorsiim  arcuatli  vel  p»ne  rectd ;  intern^,  costis  duabus 
elcTatia  ad  utrumque  latus  partis  superioris  libere  prominentis. 

Fo88, — In  '  Upper  Greensand,'  et '  Hils-conglomerat.' 

28.  Pollieipes  planulatus,  J.  Morris.     (Darwin,  '  Lepad.  Foss.'  p.  27, 
Tab.  4,  fig.  11.) 

P.  tergis  subrhombicis,  latis,  Isevibus,  apice  basali  lat^  truncato, 
latitudine  dimidium  longitudinis  marginis  occludentis  sequante ;  apice 
basali  truncato  angulum  rectum  cum  margiue  scutali  formante ;  parte 
superiori  marginis  scutalis  cuspidem  latam,  rotundatam,  leviter  pro- 
minentem  formante. 

Fos9.— In  '  Oxford  Clay.' 

12.    (xtnUS — LiTHOTRYA. 

1.  lAtkotrya  doraalis,  G.  B.  Sowerby.     (Darwin,  'Lepadidse,'  p.  351, 

Tab.  8,  fig.  1  a!.) 

L.  Bcutis  terga  angusti  obtegentibns :  carineL  intiis  concaY& ;  rostro, 
duorum  aut  trium  squamarum  subjacentium  latitudinem  eequante: 
lateribus,  squamarum  quinque  subjacentium  longitudinem  sequantibus, 
•uperficie  intern^  angust^  elliptic^:  pedunculi  squamis  superioribus 
yerticillum  secundum  minus  duplo  superantibus. 

Hab» — In  Insolis  Indids  occidentalibus. 

2.  lAthotrya  eauta,  Darwin.     (' Lepadidae,'  p.  356,  Tab.  8,  fig.  3.) 

L.  BCUtis  terga  ampl^  obtegentibus :  carina  intns  concav^ :  rostro, 
squamarum  subjacentium  latitudinem  vix  sequante :  lateribus,  squamas 
Bubjacentes  sesquitertio  superantibus,  supeificie  intern^  lat^  elliptic^ : 
pedunculi  squamis  superioribus  yerticillum  secundum  psene  quadruplo 

superantibus. 
Hab. — In  Australift. 
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3.  Lithotrya  Nieobarica,  Reiahardt.     (Darwin,    '  Lepadidae/  p.  359, 

Tab.  8,  fig.  2.) 

L.  scutis  terga  angust^  obtegentibuB :  carinee  ciisti  intemlL  tenai 
in  parte  superiore  posita  :  rostro  conspicuo,  squamarum  sex  subjacen- 
tium  latitudinem  aequante :  iateribus,  superficie  internS.  triangula 
squamarum  septem  Bubjacentium  latitudinem  eequantibus. 

fTab. — In  losuUs  Nicobaricis  et  Timor. 

4.  Lithotrya  rhodiopus,  J.  E.  Gray.     (Darwin,  '  Lepadidae,'  p.  363, 

Tab.  8,  fig.  4.) 

L.  scutis  terga  ampl^  obtegentibus :  carinae  crista  intern^  tenoi,  in 
parte  superiore  positd :  Iateribus,  superficie  intern^  symmetric^  et  latd 
ovata,  carinae  latitudinis  plus  quam  tertiam  partem  aequantibus :  ter- 
gorum  basali  apice  tenui,  et  augulo  carinaii  producto:  rostro  et 
pedunculo  ignotis. 

JJaft.— (?) 

5.  Lithotrya  truneata,  Quoy.     (Darwin,  '  Lepadidae,'  p.  366,  Tab.  9, 

fig.  1.) 

L.  scutis  in  profundam  tergorum  plicam  insertis:  carinae  cristi  cen- 
trali  prominente  et  rotundata  in  parte  superiore :  rostro  et  Iateribus 
rudimenta]ibus,  carinae  latitudinis  quindecimam  fere  partem  lequan- 
tibus. 

Heb. — In  Arch.  Pbilippino  et  Mari  Pacifico. 

6.  Lithotrya  Falentiana,  J.  £.  Gray.     (Darwin  'Lepadidas,'  p.  3/1, 

Tab.  8.  fig.  5.) 

L.  scutis  in  profundam  tergorum  plicam  insertis :  tergorum  opposite 
superiore  margine,  plicsL  altersL  sequ^  profundi  instructo:  carinae 
crista  prominente  centrali,  marginibus  quadratis,  in  parte  superiore : 
rostro  rudimentali :  Iateribus  et  pedunculo  ignotis. 

Hab. — In  Mari  Rubro. 

13.  Genu* — Loricula.. 

1.  Loricula  pulchella,  G.  B.  Sowerby,  jun.     (Darwin,  'Lepad.  Foss.* 
p.  81,  Tab.  6.) 

Fos9» — In  Cretace&  inferiore  Formatione. 

Order  II.   ABDOMINALIA. 

1.  Genu9 — Cryptophialus. 

1 .  Cryptophialus  minutus,  Darwin.  ('  Balanidae,'  p.  566,  Tab.  23  et  24.) 
Hab, — In  littore  occidentali  Americae  meridionalis. 

Order  III.  APOD  A. 
1.  Gentu — Proteolspas. 

1.  Proteolepas  binincta,  Darwin.     ('Balanidae,'  p.  589,  Tab.  24  et  25.) 
Hab. — In  insulis  Indicis  ocddentalibus. 
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DESCRIPTION  OF  PLATES. 


PLATE  1 

• 

Oenu9 — Balanus. 

Fig.       , 

■ 

a,  6y  and/(app< 

sr  shell). 

Balanus  tintinnabulum, — var,  commnnis. 

c  and/  (part  of 

shell) 

II 

II 

„     validus. 

d 

II 

II 

II 

„    coecopoma 

e 

•> 

II 

»» 

„     concinnns. 

f  (part  of  ahell) 

II 

II 

„     validus. 

9 

II 

n 

1,     zebra. 

h 

II 

1* 

„     crispatus. 

i           » 

II 

II 

„     spinosus. 

h 

II 

II 

„     oceator. 

I 

II 
PLATE  2. 

II 

„     d'Orbignii. 

Genu9 — Balanus. 

Kg. 

la 

Balanas  tintinnabulum. 

— var 

.  communis,  scutum. 

15 

11 

II 

II 

oceator           „ 

1  c,  1  (/,  and  1  e 

II 

II 

»» 

communis      ,, 

1/ 

It 

II 

II 

coecopoma     „ 

li^ 

i» 

II 

II 

concinnus       „ 

1  A  (magnified) 

>i 

II     (2fOun, 

9).. 

vesiculosus     „ 

1  tand  1^ 

f> 

II 

1* 

communis,  tergum. 

\l 

II 

II 

II 

coecopoma     „ 

1  m  and  1  n 

II 

II 

II 

d'Orbignii       „ 

lo 

II 

II 

II 

coecopoma      ,, 

2a,  2b,  2e,  2d. 

Balanus  tulipiformis, 

scutum  and  tergum,  external 

and  internal  views  of. 
3a,Sb,3c,  3d,  Balanus  psittacus,  scutum  and  tergum,  external  and 

internal  views  of. 

4  a,  4  b,  Balanus  Capensis,  scutum  and  tergum,  internal  view  of. 

5  a,  5  b,  Balanus  nigrescens  „  „ 

6  a,      Balanus  decerns,  scutum,  internal  view ;  6  b,  tergum,  external 

view. 

41 
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Fig.  7  fff  Balanus  Tinaceas,  scntam,  internal  view ;  7  b,  do.  external 
view  ;  7  c,  tergum,  external  view ;  7  d,  basal  edge  of  the 
parietes  of  one  of  the  compartmentSy  showing  the  can- 
cellated structure  of  the  inner  lamina. 

PLATE  3. 

Fig.  1  a,     Balanus  Ajax ;  1  b,  scutum  external ;  1  e,  tergum  external ; 
and  1  d^  scutum,  internal  view. 
2  a,  2  b,  Balanus  stultus,  scutum  and  tergum,  external  news ; 

2  c  and  2  d,  scutum  and  tergum,  internal  views. 

3a,      Balanus  calceolus,  36,  variety;  3c,  scutum,  internal  view; 

3  d,  tergum,  internal  view ;  3  e,  spur  of  tergum  toothed. 

4  a,      Balanus  galeatus ;  4b,  4c,  scutum  and  tergum,  internal  view. 

5  a,  5  b,  Balanus  cymbiformis,  scutum  and  tergum,  internal  view. 

6  a,     Balanus  navicula ;  66,  6c,  scutum  and  tergum,  internal  view; 

6  d,  scutum,  external  view. 

7  a,      Balanus  trigonus ;  7  b  and  7  e,  scutum,  external  views,  two 

varieties ;  7  d,  scutum,  internal  view  ;  7  e  and  7/,  tergum, 
external  views,  two  varieties. 

PLATE  4. 

Genus — Ba.lanus. 

Fig.  la  and  15,  Balanus  spong^cola,  external  views  of  scutum  and  tergnn, 

1  c,  var,  of  the  tergum,  from  a  specimen  from  the 
Cape  of  Good  Hope ;  1  d,  var.  of  the  tergum  from  the 
West  Indies. 
2  Balanus  Isevis. 

2  a,  „        „      fossil,  elongated  var.,  showing  lower  part 

of  basal  cup  filled  up  with  a  cancellated 
mass. 

2  b  and  2  e,    „         „      scutum,  externa!  and  internal  view  of. 
2</and2e,     „         „      scutum  (variety),  internal  and  external 

view  of. 
2/,  „        ,$      scutum  (variety),  external  view. 

2ff,  >i         9,      tergum,  external  view. 

3  a,  Balanus  perforatus,  scutum,  internal  view ;  3  b,  tergum,  in* 

ternal  view ;  3  c,  tergum,  var.  external  view. 

4  a,  Balanus  concavus  (var.   from  Panama),   scutum,  internal 

view ;  4  b,  scutum,  external  view ;  4  c,  tergum,  external 
view:  4d,  tergum,  fossil,  Coralline  Crag;  4e,  tergam, 
fossil,  Italy. 

PLATE  5. 

GeHU9 — Balanus. 

Fig.  1  a,  Balanus  perforatus, — var.  angustns. 
16,         ,,  ,,  „     Cranchii. 

1  c,         „  „  „    mirabilis. 
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Fig.  I  d,  Balanas  perforatas — var.  fistulosus. 


2  a, 

i» 

amphitrite, — rar.  Tenustus. 

2  b, 

» 

» 

var,  cirratas. 

2c, 

>> 

19 

„     pallidus. 

2d, 

>> 

» 

„     Stutchburi. 

2e, 

99 

1* 

„     communis. 

2/. 

99 

>> 

„     niyeus. 

2^, 

99 

>> 

„     obscurus. 

2A, 

•  1 

l> 

scutuni 

\,  var,  communis. 

2t, 

>> 

»» 

99 

„     Stutchburi. 

2k, 

>9 

9> 

tergum 

„     pallidus. 

21, 

99 

>f 

99 

„     communis. 

2m,2 

n,  and  2  o, 

99 

99 

var.  Stutchburi. 

3  a,  Balanus pcBcilus,  scutum,  internal  view;  3  h,  tergum,  external. 

4  a,  Balanus  eburneus,   scutum,   external   view ;    4  b,   tergum, 

external ;  4  e,  scutum,  internal ;  4  d,  tergum  {par,),  internal. 

PLATE  6. 

Genu^ — Balanus. 

Fig.  1  a,  Balanus  improvisus ;  1  b,  scutum,  internal ;  1  c,  tergum,  ex- 
ternal view. 

2  a,  Balanus  nubilus,  scutum,  internal  view  ;  2  b,  tergum,  ditto  ; 

2  c,  tergum,  external  view. 

3  a,  3  6,  Balanus  corrogatus,  scutum  and  tergum,  internal  view. 

4  a,  Balanus  porcatus ;  4  b  and  4  c,  scutum  and  tergum,  internal 

views ;  4  d,  tergum  external ;  4  e,  basal  edge  of  the  parietes 
of  wall  of  shell. 

5  a,  Balanus  patellaris;  5  b,  scutum,  internal;  5  e,  tergum,  external. 

6  a,  Balanus  crenatus. 

6  5,         „  „  smooth  rar. 

6  c,         „  „  elongated  var, 

6  d  and  6  e,  „  scutum  and  tergum,  external  views. 

6/9Lnd6ff,  „  „  „         internal  views. 

PLATE  7. 
Genua — Balanus. 

Fig.  1  a,  Balanus  glandula,  scutum,  internal ;  1  b,  tergum,  external. 

2  a,  Balanus  balanoides ;  2  b,  portion  of  basal  edge  of  parietes  of 

a  compartment ;  2  c,  tergum  ;  2  d,  tergum,  var, 

3  a,  Balanus  cariosus ;  3  b,  portion  of  basal  edge  of  parietes  of  a 

compartment;  3c,  scutum,  internal  view  of;  3d,  tergum, 
internal ;  3  e,  tergum,  external  view. 

4  a,  Balanus  declivis,  lateral  view,  with  basal  membrane  removed ; 

4  b,  rostrum  (to  left  hand),  two  lateral  compartments,  and 
carina ;  4  c  and  4  d,  scutum  and  tergum,  external  views. 

5  a,  Balanus  Hameri ;  5  b,  scutum,  internal  view ;  5  c,  tergum, 

external  view. 
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Fig.  6  a,  BalanuB  amarylliB;  6  6,  scatuin,  internal;  6e,  tergam,  ex- 
ternal view. 

7  a,  Balanas  allium ;  7  b  and  7  c,  scutum,  external  and  intemil 

views ;  7  d,  tergam,  external. 

8  a,  Balanas  cepa,  scutum,  internal ;  8  b,  scutum,  external ;  8  c, 

tergam,  external  Tiew. 


PLATE  8. 
Gemu — Balanus. 

Fig.  I,  Balanus  quadrivittatus. 

2  a,  Balanus  terebratus,  part  of  basis  seen  from  the  outside ;  2  h, 

tbe  same,  seen  from  within. 

3  a,  Balanus  veatitus,  scutum,  internal  view ;  3  6,  tergum,  external 

view. 

4  a,  Balanus  imperator,  scutum,  internal  view ;  4  6,  tersum,  ex- 

ternal view ;  4  c,  portion  of  basal  edge  of  wall  of  the  shell. 

5  a,  Balanus  flosculus. 

5  b,        „  „  var,  sordidus. 

5  e,        »,  „  scutum,  internal  view. 

5d,        „  „  „  „  var, 

5  e  and  5/,         „         tergum,  internal  and  external  views  of. 

6  a,  Balanus  bisulcatus,  scutum,  external  view ;  6  b,  tei^am,  ex- 

ternal view ;  6  c,  scutum,  internal  view. 
7,    Balanus  dolosus,  tergum,  external  view. 
8  a,  Balanus  unguiformis,  scutum,  internal  view ;  8  b,  tergum,  do. 
9,     Balanus  varians,  tergum,  external  view. 
10  a,  Balanus  inclnsus. 
10  6,       „  „        var.  that  has  been  attached  to  a  branch  of 

a  coralline. 
10  c,       „  „  „  seen  from  beneath,  showing  the  narrow 

furrowed  basis  and  wide  lateral  com- 
partments; the  other  four  compartments, 
namely,  the  two  carino-lateral,  the  carina, 
and  rostrum,  being  of  very  small  sixe. 

PLATE  9. 

Sub-genua — ^Acasta. 

Fig.  1  a,  Acasta  spongites ;  1  6,  scutum,  external  view ;  1  c,  scatnm, 
internal ;  1  d^  tergum,  internal. 

2  a,  Acasta  sulcata ;  2  6,  var,,  lateral  compartment  of ;  2  c  and  2<( 

terga,  internal  views  of  two  varieties. 

3  a,  Acasta  cyathus ;  3  6  and  3  c,  scutum  and  tergum,  internal 

views. 

4,  Acasta  undulata,  scutum,  external  view. 

5  a,  Acasta  glans,  basis  seen  from  within ;  5  6,  compartments  of  a 
smaller  specimen,  seen  f^om  within ;  carina  on  the  rightr 
hand,  cut  into  two;  carino-lateral  and  lateral  compart- 
ments to  the  left-hand ;  5  c,  tergum,  internal  view. 
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Fig.  6  a,  Acaata  Isevigata,  tergum,  internal  view ;  6  b,  another  var. 

7  a,  Acasta  fenestrata ;    7  b,  acutum,  and  7  c,  tergum,  internal 

▼iewg. 

8  a,  Acaata  parpurata ;  8  6,  scutum ;  8  e.  tergum,  internal  yiews. 

9  a,  Acasta  sporillus ;    9  b,   carino-lateral  compartment   (almost 

rudimentary)  and  lateral  compartment,  seen  from  within ; 
9  c  and  9  d,  scutum  and  tergum,  seen  from  within. 

PLATE  10. 

0enu9 — ^Tet&aclita. 

Fig.  1  a,  Tetraclita  porosa,  var,  communis. 
Id,        „  „        „    rubescens. 


Ic. 
Id, 
le, 

1/ 
lA, 


„  nigrescens. 

„  elegans. 

„  communis,  young,  with  radii  developed. 

„  patellaris. 


basal  edge  of  wall  of  shell. 

basal  edge  of  wall  of  shell,  var.  elegans, 
showing  also  the  structure  of  one  of  the 
rudimentary  radii  or  sutares. 

1  ^        „  „        internal  view  of  scutum ;  1  k,  do.  of  tergum; 

1/,  do.  of  scutum,   our.;    1  m,    do.   of 
tergum,  var. 

2  a,  Tetraclita  serrata ;  2  b,  portion  of  external  surface  of  waU, 

low  down,  neat  basis ;  2  c  and  2  d,  scutum  and  tergum, 
internal  views. 

3  a,  Tetraclita  rosea,  scutum ;  3  b,  tergum ;  3  c,  whole  shell ;  3  d, 

basal  edge  of  wall  of  shell. 

PLATE  11. 

Genera — Tetraclita  and  Elminius. 

Fig.  1  a,  Tetraclita  purpurascens,  var.  with  surface  disintegrated,  and 
with  the  sutures  united  and  obliterated. 

1  b,   Tetraclita  purpurascens,    var,    well    preserved,    with    the 

radii  developed ;  1  e  and  1  d,  scutum  and  tergum,  internal 
views. 

2  a,  Tetraclita  costata ;  2  b  and  2  c,  scutum  and  tergum. 

3  a,  Tetraclita  vitiata ;  3  5,  basal  edge  of  portion  of  wall ;  3  e  and 

3d,  scutum  and  tergum,  internal  views  of;  3^,  tergum, 
internal  view,  var» 

4  a,  Tetraclita  ccerulescens ;  4  b,  scutum  and  tergum  united,  ex- 

ternal view;   4c  and  4d,  scutum  and  tergum,  internal 
views. 

5  a,  Tetraclita  radiata ;  5  b,  scutum  and  tergum  united,  external 

view ;  5  e  and  5  d,  scutum  and  tergum,  internal  views. 

6  a,  Elminius  Kingii ;  6  b  and  6  c,  scutum  and  tergum,  internal 

views  of;  6d,  tergum,  var.  external  view  of;  6  e,  tergum, 
another  var,  internal  view  of. 
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PLATE  12. 

Genera — Elminius  and  Ptbgoma. 

Fig.  1  ff,  Elmiiiiut  modestos ;  1  6,  gcutam,  internal  Tiev ;  1  c,  tergom, 
internal  new ;  1  dy  do.,  tergnm,  var. ;  I  e,  do.,  tergnm,  ror. 

2  a,  Elmioias  plicatat ;  2  6,  basal  edge  of  portion  of  wall  of  shell ; 
2  c  and  2  J,  acutiim  and  tergum,  internal  riewa  of:  2«  and 
2/,  Bcatum  and  tergam,  internal  views  of,  vew, 

3,  Elminius  simplex ;  shell. 

4  a»  Pyrgoma  Anglicom ;  4  6  and  4  c,  scatum  and  te^am,  internal 

views. 

5  0,  P]rrgoma  cancellatum,  shell,  seen  ^m  above ;  5  6,  shell  seen 

on  the  under  side :  5  e  and  5  c/,  scatum  and  tei^m,  external 

views :  5  e  and  bf,  scutum  and  tergum,  internal  views  of. 
6,  Pyrgoma  Stokesii,  shell  imbedded  in  coral. 
7  a^  PjTgoma  conjugatum,  shell,  external  view  of;  76,  scatum 

and  tergum,  calcified  together,  seen  from  the  outside ;  7  e, 

do.,  internal  view  of. 

PLATE  13. 

Genera — Ptrgoma  and  Creusia. 

Fig.  1  a,  Pyrgoma  grande ;  1  5,  scutum  and  tergum,  calcified  together, 
external  view  of:  1  e,  scutum  and  tergum,  internal  view 
of;  \d^  the  two  scuta  and  terga,  external  view  of,  seen 
from  above,  having  their  natural  position,  when  closed. 

2  a,  Pyrgoma  millepore,  shell  viewed  from  above ;  2  6,  internal 

view  of,  showing  the  sheath;  2c,  scutum  and  tergum, 
united,  external  view  of;  2<f,  scutum,  var,  external  view 
of;  2e,  scutum,  internal  view  of;  2/,  tergum,  internal 
view  of. 

3  a,  Pyi^ma  dentatum    shell,  external  view  of;   3  6,  scutum, 

var.  1,  external  view  of:  3  c,  tergum,  var,  1,  external  view 
of;  3  df,  tergum,  var,  2,  external  view  of;  3  e,  scutum,  tar. 
3,  external  view  of;  3^  tergum,  var.  3,  external  view  of; 
3^,  scutum  and  tergum,  var,  i,  joined  together,  internal 
view  of. 

4  a,  Pyrgoma  crenatum,  scutum,  external  view  of,  showing  the 

great  depending  adductor  plate  and  large  occludent  ledge; 
4  6,  tergum,  external  view  of. 

5  0,  Pyrgoma  monticulariae,  external  view  of;  5  5,  another  speci- 

men, internal  view  of;  5c,  another  specimen,  external 
view  of;  5  d",  portion  of  circumference  of  shell,  viewed 
externally,  much  magnified,  showing  the  outer  lamina, 
and  the  irregular,  longitudinal  septa ;  5  e,  another  speci- 
men of  the  same,  with  the  longitudinal  septa  more  regular; 
5/,  scutum  and  tergum  completely  calcified  together, 
external  view  of. 
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Fig.  6  a,  Creasia  BpinuloBa,  Bhell,  seen  from  above. 

66,  6e,  Creusia  spinulosa,  var,  1,  scutum  and  tergum,  interual 

\iew  of;  6d,  scutum  and  tergum,  joined  together,  external 

view  of. 
6  e,  6/,  6g,  Creusia  spinulosa,  var.  2 ;  6  «,  scutum,  internal  view ; 

^/f  tergum,  interual  view  of;  6ff,  tergum,  of  another 

specimen,  internal  view  of. 
6  A,  Creusia  spinulosa,  var,  3,  scutum  and  tergum  joined  together, 

external  view  of. 

PLATE  14. 

Genera — Creusia,  Chelonobia. 

Fig.  6 1,  6  k,  61,  Creusia  spinulosa,  var.  4 ;  6 1,  tergum,  external  view ; 
6  k,  the  same,  from  another  individual ;  6  /,  the  same,  in- 
ternal view  of. 

6  m,  Creusia  spinulosa,  var.  5  ;  tergum,  external  view. 

6n,  6o,  6p,  6q,  Creusia  spinulosa,  var.  6  ;  6  n,  scutum,  external  view 
of ;  6o,  tergum  of  same  individual,  external  view  of;  6p, 
scutum  of  another  individual,  external  view  of;  6  q,  tergum 
of  latter,  external  view  of. 

6  r,  Creusia  spinulosa,  var.  7  ;  scutum,  internal  view  of. 

6  e,  Creusia  spinulosa,  var.  9 ;  scutum  and  tergum,  calcified  to- 
gether, external  view. 

6 1,  Creusia  spinulosa,  var.  10,  scutum  and  tergum,  calcified  to- 
gether, external  view. 

6U,  Creusia  spinulosa,  var.  11,  shell  seen  from  above;  6u, 
scutum  and  tergum,  calcified  together,  external  view. 

1  a,  Chelonobia  testudinaria,  shell  seen  from  above ;  a  specimen 
has  been  chosen,  with  some  of  the  radii  smooth,  and  others 
more  or  less  notched ;  1  b,  scutum,  internal  view  of:  1  c, 
tergum,  internal  view  of;  Id,  scutum  and  tergum,  joined 
together,  external  view  of. 

2,  Chelonobia  caretta,  shell  seen  from  above. 

3  a,  Chelonobia  patnla,  shell  seen  from  above ;  3  b,  tergum,  ex- 
ternal view  of. 

4,  Carina  of  Chelonobia  patula,  seen  from  within ;   a  a,  outer 

lamina  of  wall,  joined  by  the  longitudinal  septa  to  b,  the 
inner  lamina ;  e  c  e,  sheath,  descending  to  the  base  of 
shell,  with  the  middle  part  largely  hollowed  out;  the 
upper  part  of  the  sheath,  above  dd,  is  transversely  marked 
by  the  lines  of  attachment  of  the  opercular  membrane ; 
d,  d,  alse. 

5,  View  of  the  edge  of  the  radius  of  the  rostrum  of  Chelonobia 

testudinaria. 

a,  a,  inner  portion  of  radius. 

b,  thick  outer  lamina  of  the  radius,  transversely  pitted;  be- 

neath this  pitted  portion,  which  forms  only  the  outer 
surface  of  the  radius,  and  distinct  from  the  inner  portion 
a,  the  arborescent  and  dentated  sutural  edges  of  this 
Quter  lamina  are  seen. 
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C|  outer  lamina  of  wall  of  compartment. 

d,  the  exterior  septum,  connecting  the  outer  lamina  of  the 
wall  to  the  inner  lamina ;  the  baaal  edge  of  the  inner 
lamina  of  the  wall  is  seen  beneath  and  without  the  lower 
end  of  the  inner  portion  (a)  of  the  radius. 

PLATE  15. 
Genera — Chelonobia  and  Cobonula. 

Fig.  1,  TransTerse  section  of  shell  of  Chelonobia  testudinaria. 

BAB,  Compound  rostrum :  a  being  the  true  rostrum. 

B  B,  the  rostro-lateral  compartments,  which  normally,  in  the 
Balaninse,  are  quite  confounded  with  the  true  rostrum : 
the  sutures  separating  these  three  compartments  are  not 
continued  through  the  outer  lamina. 

c,  left-hand  lateral  compartment. 

D,  left-hand  carino-lateral  compartment. 

E,  carina. 

s  8,  Sutures,  six  in  number,  separating  the  six  compartments. 

a,  outer  lamina  of  wall  of  compartment,  whence  the  radiating, 
longitudinal  septa  (left  unshaded)  arise,  and  at  the  oppo- 
site end  blend  into  the  indistinct  inner  lamina*  viz.  b,  (see 
fig.  4,  in  last  plate.) 

c',  sheath. 

d,  ala,  forming,  as  usual,  part  of  the  sheath. 

e,  inner  portion  of  the  radius. 

/,  /,  outer  lamina  of  the  radius  (see  5,  in  fig.  5,  in  last  plate),  of 
great  thickness,  and  externally  deeply  pitted ; — the  sbarp 
ridges  between  the  pits,  produce  in  the  section  the  points, 
such  as  that  marked  by  the  outer/. 

2,  Coronula  baleenaris,  shell  seen  from  above. 

2  a,    „  „         section  of  one  of  the  transTcrse  circumferen- 

tial loops,  formed  by  the  folded  wall 
of  a  compartment.  The  wall  itself  is 
formed  of  an  outer  and  inner  lamina* 
with  longitudinal  septa.  The  internal 
surfaces  of  the  loop-part  are  connected 
by  special  shelly  pUtes  or  longitudinal 
septa. 
2  6,     „  „  scutum   and  tergum  united  together  by 

the  opercular  membrane  (with  homy  ridges),  seen  from 

the  inner  side. 

3,  Coronula  diadema,  shell,  seen  from  the  outside ;  3  a,  scutum 

and  tergum  joined  together  by  the  opercular  membrane^ 
seen  from  the  outside ;  3  b,  scutum  cleaned  and  enlarged, 
seen  from  the  inside.     . 

4,  Section,  in  a  vertical  plane,  through  the  skin  of  a  whale,  on 

which  a  Coronula  diadema  had  been  attached,  but  has  been 
wholly  removed :  the  two  curved,  horn-like  projections 
occupied    two    of  the  eighteen  cavities   on    the    under 
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side  of  the  shell,  formed  by  the  folded  walla :  the  blacker 
part  is  the  epidermis;  the  lighter  purt  is  the  yellowish 
fibrous  tissue  of  the  skin  under  the  epidermis. 
Fig.  5,  Coronula  reginse,  shell  seen  from  the  outside. 

6,  Coronula  barbara,  internal  view  of  the  basal  margin  and  inside 
of  one  of  the  compartments,  exhibiting  the  circumferential 
transversely  looped  eods  of  the  folds  of  the  wall,  with  the 
inner  snrfiice  transversely  wrinkled. 

7 — 9,  diagrams,  showing  how  one  of  the  circumferential  trans- 
verse loops  of  the  wall  becomes  divided  into  two  transverse 
loops,  thus  giving  rise  to  another  fold  in  the  wall. 
10,  diagrams,  showing  how  the  wall  of  the  young  shell  in  Coro- 
nula, from  being  (a)  simply  sinuous,  becomes  deeply 
folded  (b) ;  the  folds  lastly  (c)  expanding  transversely  at 
their  ends,  thus  giving  rise  to  the  circumferential  trans- 
verse loops,  as  in  fig.  7. 

PLATE  16. 
Oenus — CoBONULA. 

Fig.  1,  rostrum,  viewed  from  the  inner  side,  of  Coronula  dicutema, 

a,  sheath,  marked  transversely  in  the  upper  part  by  the  attach- 
ment of  the  opercular  membrane. 

6,  furrow  on  each  side  of  (a),  receiving  the  edges  of  the  thick 
alse  of  the  adjoining  lateral  compartments. 

e",  special  plate,  on  which  the  alee  on  their  outer  sides  rest. 

d,  radius,  on  the  edge  it  may  be  just  seen  to  consist  of  an  outer 
layer  (the  normal  radius),  and  a  much  thicker  inner  part 
(the  pseudo  or  complementary  radius)  formed  of  oblique 
denticulated  septa. 

e  ^  ef',  basal  edge  of  wall,  which  from  its  commencement  at 
e,  or  e^'  can  be  followed,  folding  up  to  near  the  basal  edge 
of  the  sheath,  to  its  termination  at  e^'  or  e. 

/,  serrated  lines  of  junction  between  the  folds  of  the  wall. 
2,  Lateral  compartment  of  C.  diadenu^  seen  laterally,  on  a  smaller 
scale  than  last  fig.,  but  taken  from  the  same  shell; 
letters  of  reference  the  same :  this  figure,  if  the  ala  a'  were 
removed,  would  do  for  a  lateral  view  of  the  rostrum,  or 
fig.  1. 

a,  sheath,  much  foreshortened. 

a*,  ala  (therefore  also  part  of  sheath),  and  the  edge  of  which 
fits  into  b  of  fig.  1  • 

b,  furrow  receiving  edge  of  ala  of  the  adjoining  carino-lateral 

compartment. 
€f\  special  plate,  seen  edgeways. 

d,  radius,  the  division  into  two  parts,  viz.,  the  thin  outer  nor- 

mal radius,  and  the  under  pseudo  or  complementary  radius 
here  shown  (rather  exaggerated)  plainer  than  in  fig.  1 . 

e,  basal  edge  of  wall ;  to  the  right  hand  the  three  folds  at  their 

inner  ends   are  seen    obliquely,  one  behind  the  other: 
these  are  seen  directly  in  front  in  fig.  1 . 
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Fig.  3,  lAtenl  compartment  of  C.  baUgnaria,  seen  laterally ;  letters  of 
reference  the  same  as  in  last  fig.,  but  cf'  not  introduced  for 
this  plate  is  barely  developed,  and  only  in  the  lower  part, 
and  is  attached  to  the  radios  :  ff  g  points  where  fresh  folds 
hare  been  formed  in  the  walls  idong  the  lines  of  suture, 
as  may  be  seen  in  the  outline  of  the  wall  in  fig.  5. 

4,  lateral  compartment  of  C.  regina^  seen  laterally ;   letters  of 

reference  the  same  as  in  the  last  two  figures. 

5,  Coronula  balsenaris,  outline  of  the  basal  margin  of  the  folded 

walls:  «,  «,  the  six  sutures.  The  wall  can  be  continu- 
ously followed  from  one  end  of  a  suture  to  the  next 
suture. 

6,  Coronula  diadema ;  small  portion  of  the  external  surface  of  the 

wall,  close  to  the  basal  edge,  highly  magnified ;  a,  outer 
lamina,  not  extending  down  to  the  basal  edge ;  h,  inner 
lamina ;  c,  projecting  longitudinal  septa. 

7,  Coronula  diadema ;  transverse  section  through  the  upper  part 

of  the  shell,  showing  the  rostrum  and  the  two  adjoining 
lateral  compartments  (and  the  alse  of  the  carino-lateral 
compartments),  all  supposed  to  be  a  little  separated  from 
each  other,  so  that  the  sutures,  «  «,  are  shown  by  white 
lines. 

AAA,  rostrum. 

c  0,  lateral  compartments. 

B  D,  carino-lateral  compartments,  of  which  only  the  alie  {el) 
are  shown. 

Of  the  letters  in  italics,  those  which  occur  in  figs.  1,  2,  3, 
4,  5,  refer  all  to  the  same  parts,  viz. : — 

a,  sheath,  continuous  with  (a')  the  alee,  where  such  occur. 

c",  special  plate  on  which  the  alse  rest. 

d,  radius,  divided  into  a  thin  outer  normal  radius,  and  the  inner 

complementary  portion,  the  latter  shaded  by  convex  lines 
of  growth, 
d'  is  a  special  tube  (seen  only  as  a  black  dot)  for  a  thread  of 
conum. 

e,  folded  walls. 

ft  junction  of  the  folded  walls  (see/,  in  fie.  1)  leading  into 
the  cavities  (/')  open  beneath,  and  filled  up  by  the  epider- 
dermis  (see  Fl.  15,  fig.  4)  of  the  whale. 

A,  inside  of  the  transverse  loops  of  waU,  occupied  by  coriom : 
in  the  enlarged  section  of  a  loop,  in  C.  baleenaris,  in  PI.  15, 
fig.  2  a,  the  opposed  sides  are  seen  to  be  connected  by 
shelly  longitudinal  plates. 

p,  cavity  occupied  by  the  ovarian  tubes  and  caeca. 
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PLATE  17. 
Genera — Platylepas,  Ttjbioinella,  and  Xenobalanus. 

Fig.  1  a,  Platylepas  biasexlobata,  shell  of,  viewed  from  the  under  side. 

A,  rostrum ;  B,  lateral  compartment ;  c,  cariuo-lateral  com- 
partment ;  £,  carina.  These  letters  are  placed  opposite  the 
inward  folds  of  each  compartment  forming  the  midribs. 

1  b,  Platylepas  bissexlobata,  shell  of,  viewed  externally. 

1  c,        „  „  scutum  and  tergum,  viewed  eztemaUy 

and  separated. 
Id,        „  „  lateral  compartment,  viewed  from  the 

inside,  showing  the  inward  folded 
wall  or  midrib;  a',  ala;  d,  radius. 

2  a,  Platylepas  decorata,   shell,   viewed   externally ;  a,  rostum ; 

B,  lateral  compartment;  c,  carino-lateral  compartment; 
E,  carina.  These  letters  are  placed  opposite  the  inward 
folds  of  each  compartment. 

2  b,        „  „        minute  portion  of  external  surface  of 

wall,  magnified. 

3  a,  Tubicinella  trachealis,  natural  size;  p,  tubular  soft  lip  leading 

into  sack;  s,  scutum;  t,  tergum. 
3  b,  Tubicinella  trachealis,  carino-lateral  compartment  of  a  young 
specimen,  natural  size ;  e,  broken  summit  of  wall ;  d,  ra- 
dius :  the  dotted  lines,  connecting  the  two  figures,  show 
the  size  and  form  which  this  compartment  would  have 
attained,  if  it  could  have  grown  without  the  summit  con- 
stantly breaking  away. 

3  c,  Tubicinella  trachealis,   scutum    and    tergum    viewed    from 

within,  and  connected  by  layers  of  thickened  membrane ; 
the  scutum  is  to  the  left-hand. 

4  a,  Xenobalanus  globicipitis,  enlarged ;  b,  skin  of  the  porpoise, 

with  the  shell  imbedded  ;  at  c  the  lower  end  of  the  prosoraa 
of  the  included  animal's  body  is  supposed  to  be  seen  through. 
4  b.  Xenobalanus  globicipitis,  shell  greatly  enlarged,  seen  from 
above,  with  the  basal  membrane  at  the  bottom ;  the 
peduncle-formed  body  having  been  removed. 

a,  rostrum,  on  the  inner  side  of  this  and  the  adjoining  compart- 
ments, the  transversely  ribbed  sheath  can  be  seen. 

B,  lateral  compartment. 

c,  carino-lateral  compartment. 

E,  carina ;  these  compartments  are  separated  by  the  sutures  e  9, 
which  run  from  the  top  of  the  shell  to  the  bottom,  along  the 
ends  of  the  six  rays  formed  by  the  adjoining  portions  of 
the  inwardly  folded  compartments. 

a,  alae,  of  rectangular  shape. 

d,  pseudo,  or  complimentary  radii. 

4  c,  Xenobalanus  globicipitis,  small  portion  of  external  surface 
of  wall  of  shell,  showing  the  external  lamina,  a  a,  which 
consists  only  of  narrow  ledges  (expanding  and  contracting) 
on  each  side  of  the  longitudinal  septa,  c ;  b,  the  internaJ 
lamina. 
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PLATE  18. 

C^emu — Chthamalus. 

Fig.  1  a,  Chthamaltts  Btellatas,  aheU,  var.  a  (commanis). 
1  by  „  „  „      „     e  (depressua). 

1  e,  „  „  „       ,»     e  (commiiniB). 

Id,  „  „  „      „     1^  (fragilifl). 

1  e,  „  „        Bcatum  and  tergum,  viewed  inrnde,  var.  e, 

British. 
I/,  ,y  „        Bcutam  and  tergum,  viewed  inndcp  twr.  a, 

Madeira. 
1^,  ,,  „        scQtam  and  terguniy  viewed  inaide,  var.  e, 

Mediterranean. 

1  Ay  „  y,        scutum  and  tergum,  viewed  inside,  var.  e 

and  e,  St.  Jago,  Cape  de  Verde  Arch. 
2,  Chthamalus  antennatus,  shell. 

3  a,  Chthamalus  dentatus,  shell ;  3  b,  var.  shell,  attached  to  a 

ship's  bottom ;  3  e,  tergum,  viewed  from  within. 

4  a,  Chthamalus  cirratus,  scutum,  viewed  on  inside ;  4  b,  tergnm, 

viewed  on  inside. 

5  a,  Chthamalus  Hemheli,  shell,  old  specimen. 

5  b,  Chthamalus  Hembeli,  younger  shell ;  o,  carino-lateral  com- 
partment ;  a\  ala ;  d,  radius ;  E,  carina ;  a',  the  two  alse. 

5  c,  Chthamalus  Hembeli,  scutum,  external  view  of;  5 J,  tergum, 

external  view  of, ;  e,  two  of  the  crests,  to  which  the  tergal 
depressor  muscles  are  attached,  much  enlarged  and  viewed 
from  vertically  beneath,  showing  the  lateral  denticuli  or 
sub-crests. 

6  a,  Chthamalus  fissua,  shell ;  6  6,  scutum  and  tergum,  separated, 

internal  views  of. 

PLATE  19. 

Oenera — Chthamalus,  CHAMiESiPHo,  and  Pachtlasma. 

Fig.  1  a,  Chthamalus  intertextus,  shell;  1  b,  scutum  and  tergum,  calci- 
fied together,  with  the  suture  obliterated  in  the  upper  part, 
internal  view  of. 

2  a,  Chthamalus  scabrosus,  shell ;  2  b,  scutum,  internal  view  of; 

2  e,  tergum,  iuternal  view  of,  p,  plate  forming  one  side 
of  the  cavity  in  which  the  depressor  muscle  is  attached ; 
2d,  tergum,  as  seen  from  almost  vertically  beneath; 
p,  pit  for  the  depressor  muscle ;  q,  special  pit  for  the  lateral, 
properly  scutal  depressor  muscle ;  r,  articular  furrow. 

3  a,  Chamsesipho  columua,  shell ;  a,  rostrum ;  b,  lateral  comparts 

ment,  probably  formed  by  fusion  of  the  rostro-lateral  and 
lateral  compartments ;  E,  carina ;  3  6,  3  c,  scutum  and 
tergum,  internal  views  of. 

4  a,  Chamsesipho  scutelliformis,  shell  much  enlarged,  seen  from 

above ;  A,  rostrum,  separated  by  imperfect  sutures  from 
the  (b)  lateral  compartments,  which  are  formed  probably 
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by  the  fiuion  of  the  rostro-lateral  and  lateral  compart- 
ments ;  s,  carina ;  b  stands  opposite  one  of  the  inward 
folds  of  the  wall,  leading  into  one  of  the  tubular  apertures, 
which  runs  (generally  with  an  irregular  spiral  curve) 
through  the  whole  thickness  of  the  shell  down  to  the  sur- 
foce  of  attachment.  The  carina  has  two  of  these  apertures. 
Fig.  4  b,  Chamsesipho  columna,  another  specimen,  seen  from  the  under 
side,  letters  of  reference  the  same. 
4  c,  Chamsesipho  columna,  rostrum,  disarticulated,  enlarged,  show* 
ing  the  alse. 

4  dy  Cbamsesipho  columna,  scutum  and  tergum,  internal  views  of. 

5  a,  Pachylasma  giganteum  ;  5  b,  rostrum  of  an  extremely  young 

specimen,  much  enlarged,  showing  its  compounded  nature, 
viz.,  of  a  true  rostrum  and  rostro-lateral  compartments ; 
5  c,  scutum  and  tergum,  external  views  of;  5d,  scutum 
and  tergum,  internal  views  of. 


PLATE  20. 

Genera — ^Pachylasma,  Octohekis,  and  Catdphbagmus. 

Fig.  1  a,  Pachylasma  aurantiacum,  shell,  lateral  view  of;  a,  rostrum, 
separated  only  by  the  finest  suture  from  b,  ihe  rostro- 
lateral  compartment,  which  latter  has  a  mere  rim-like 
radius  on  the  side  facing  the  lateral  (c)  compartment. 
The  latter  (c)  has  a  great  ala,  and  is  separated  from  the 
(d)  carino-lateral  compartment,  by  the  finest  suture ;  p 
has  a  rim-like  radius ;  b,  carina,  with  very  large  alse  (a). 

1  b,  Pachylasma  aurantiacum,  inside  view  of  about  half  the  shell, 
showing  the  compound  rostrum,  consisting  of  the  true 
rostrum  (a)  and  the  two  rostro-lateral  (b,  b)  compartments; 
of  the  latter,  that  to  the  left  has  a  shoalder,  receiving  the 
ala  of  the  lateral  compartment  which  has  been  removed ; 
the  ala  of  the  lateral  compartment  extends,  in  the  upper 
part,  over  the  whole  width  of  the  rostro-lateral  compart- 
ment, as  may  be  seen  on  the  right-hand,  b  ;  c,  lateral 
compartment;  d,  carino-lateral  compartment,  with  a 
shoulder  (b)  to  receive  the  ala  of  the  carina,  which  has 
been  removed. 

1  c,  1  ef,  Pachylasma  aurantiacum,  scutum  and  tergum,  external 
views  of. 

2a,  Octomeris  angulosa,  shell  seen  from  above;  2  5,  scutum 
w  and  tergum,  internal  views  of. 

3  a,       Octomeris  brunnea,  shell  seen  from  above ;  3  6,  scutum 

and  tergum,  external  views  of. 

4  a,      Catophragmus  polymerus,  shell  seen  from  above. 

4  b,  „  „  external  view   of  one  of  the 

scales  or  valves,  from  the 
second  whorl,  counting  from 
the  inside. 
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Fig.  4  c,    Catophragmus  polymeras,  outline  of  the  basal  edges  of  all 

the  yalves  of  a  shell ;  a,  ros- 
trum; B,  rostro-lateral ;  c, 
lateral ;  D,  carino-lateral 
compartments ;  £,  carina. 

4  d,  „  „  external  view  of  a  portion  of  the 

shell  of  a  much  corroded  and 
worn  down  specimen,  serving 
almost  as  a  transverse  section ; 
c,  lateral  compartment,  d, 
carino-lateral  compartment. 

4  e,  „  „  scutum    and   tergum,   internal 

views  of. 

PLATE  21. 
Genu9 — ^Vb  rrd  c  a  . 

N.  B. — LetterM  of  reference  the  same  throughout  the  Plate, 

A,  rostrum. 

B,  carina. 

8,  moveable  scutum,  s',  scutum  fixed  and  modified  so  as  to  form 

part  of  the  shell. 
T,  moveable  tergum,  t',  tergum  fixed  and  modified  so  as  to  form 

part  of  the  shell. 
In  s,  and  s',  a  is  the  occludent  margin ;  b,  the  basal  margin ; 
m,  the  plate  to  which  the  adductor  muscle  is  fixed ;  o,  a  ledge 
formed  during  continued  growth,  in  the  upper  part  of  the 
fixed  scutum,  in  order  to  keep  the  orifice  perfectly  closed; 
this  ledge  is  seen  distinctly  only  in  fig.  5. 
In  s  and  s'  the  tergal  margin  is  marked  by  small  dashes ;  (')  being 
the  upper  articular  ridge,  and  C),  the  second  or  lower  articular 
ridge :  in  s'  ('')  is  called  the  parietal  portion  of  the  valve. 
In  T  and  x',  the  sculal  margin  is  marked  by  small  dashes ;  0  being 
the  first  and  upper  articular  ridge,  hardly  distinct  from  the 
occludent  margin,  and  called  in  t"  the  occludent  rim ;  (")  is  the 
second  or  middle,  and  {'")  the  lower  or  third  articular  ridge, 
called  in  t''  the  parietal  portion  of  the  valve :    « is  the  carinal 
margin,  called  in  t'  the  carinal  rim,  and  z  the  basal  margin ; 
o  is  the  occludent  margin :  in  x',  a  ledge  is  formed  across  the 
under  side  close  to  the  apex,  which  ledge  is  necessary  to  keep 
the  orifice  neatly  closed,  owing  to  the  apex  of  the  moveable 
tergum  coming  to  project  freely  during  growth. 
Fig.  1  a.  Verruca  Strbmia,  specimen  with  the  left  hand  scutum  and 
tergum  fixed  and  modified  into  part  of  the  shell. 
1  6,  Verruca  Stromia  (with  left  hand  scutum  and  tergum  fixed), 
with  the  valves  and  compartments  separated  from  each 
other ;  the  homologous  parts  of  the  opercular  valves  are 
marked  by  corresponding  letters  and  dashes. 
1  (*,  Verruca  Stromia,  left  hand  scutum  and  tergum  fixed,  viewed 
from  the  under  side. 
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Fig.  1  d,  Verruca  Stromia,  smooth  var,,  reversed  specimen,  t.  e,,  with 
the  right  hand  scutum  and  tergum  fixed  and  modified  into 
part  of  the  shell. 

1  e,  Verruca  Stromia,  shell  seen  from  the  under  side ;  the  right 
hand  scotam  and  tergum  (as  in  \  ct)  being  the  fixed  pair : 
the  moveable  scutum  and  tergum  (s,  t)  are  seen  in  the 
shade  at  the  bottom  of  the  shell,  and  their  shape  will  be 
best  understood  by  looking  at  ^g.  ]/.  The  fixed  scutum 
and  tergum  s',  t',  differ  a  little  in  shape,  and  in  the  form 
of  their  line  of  junction,  from  the  same  two  valves  (re- 
versed) in  fig.  1  c. 

1  /,  Verruca  Stromia,  moveable  scutum  and  tergum,  seen  from  the 
under  side,  taken  from  a  specimen,  in  which  (as  in 
1  d  and  e)  the  right  hand  scutum  and  tergum  were  the 
fixed  pair. 

2,  Verruca  Spengleri,  scutum  seen  from  the  under  side, 
showing  the  medial,  prominent  adductor  ridge ;  taken 
from  a  specimen,  in  which  the  right  hand  scutum  and 
tergum  were  fixed. 

3  a,  Verruca  laevigata,  scutum  and  tergum,  external  view  of,  from 
a  specimen  in  which  the  left  hand  pair  was  fixed ;  3  b, 
scutum  and  tergum,  internal  view  of,  from  a  specimen,  in 
which  the  right  hand  pair  was  fixed. 

4,  Verruca  prisca,  scutum  and  tergum,  external  view  of,  from  a 

specimen,  in  which  left  hand  pair  was  fixed. 

5,  Verruca  nexa,  with  the  valves  separated,  the  left  hand  scutum 

and  tergum  being  the  fixed  and  modified  pair. 

6,  Portion   of  ribbed   shell  of  a  Fenua,  to  which  a   Verruca 

Spengleri  had  been  attached,  showing  the  peculiar  form  of 
the  excavation. 


PLATE  22. 

Alcippe  lampas. 

Fig.  1,  Entire  animal  (female  and  two  males)  greatly  magnified,  being 
an  unusually  symmetrical  specimen,  partly  copied  from  Mr. 
Hancock's  Plate  ('  Annal.  and  Mag.  Nat.  Hist.'  ser.  2,  vol. 
4,  PI.  VIII).  H,  horny  disc  and  surface  of  attachment; 
a,  projection  formed  by  the  lower  end  of  the  lip  of  the  orifice 
leading  into  the  sack  ;  m,  a  pair  of  males,  of  their  proper 
proportional  sizes,  attached  in  their  ordinary  position. 

2,  Entire  animal,  much  distorted. 

3,  Small  portion  of  a  Fusus  (copied  from  Mr.  Hancock's  Plate), 

perforated  by  the  Alcippe ;  the  darker  curved  marks  are 
the  slit-like  orifices,  leading  into  the  chambers ;  the  latter 
are  seen  fropi  the  outside,  owing  to  a  difference  of  tint  in 
the  shell  of  the  mollusc  where  worn  thin  over  the  chambers ; 
they  are  represented  by  the  fan-shaped  shaded  patches. 

4,  One  of  the  orifices,  leading  into  a  chamber,  much  enlarged ; 

a,  the  carved  narrow  end,    which  was   open  and  used 
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when  the  animal  was  young,  but  has  since  been  closed 
externally  by  sand  or  shelly  matter,  and  internally  by  the 
upward  prolongation  of  the  horny  disc ;  b,  rims  of  an 
inorganic,  calcareous  deposit,  by  which  the  narrow  end  of 
the  orifice  is  kept  of  the  due  degree  of  narrowness. 
Fig.  5,  Longitudinal  section  through  the  outer  envelopes  of  a  Tery 
symmetrical  specimen,  giving  a  lateral  new  of  the  included 
body. 

a,  point  at  the  lower  end  of  the  orifice  of  the  capitnlam, 

leading  into  the  sack. 

b,  end  of  adductor  muscle. 

c,  mass  of  branching  oyarian  ceeca,   much  developed  and 

protuberant  on  the  under  side. 
df  basal  point  of  the  quasi-pedunclcj  projecting  beyond  the 

level  of  the  homy  disc  (h,  h). 
e,  sack  or  open  cavity :  of  the  two  branchie  or  ovigerons 

frsena,  one  has  been  removed  with  the  outer  envelopes, 

the  other  is  hidden  by  the  projection  caused  by  the 

medial  distended  mass  of  the  ovarian  ceeca. 
-^    ' '        e',  lateral  line  of  junction  of  the  body  to  the  outer  envelopes; 

which  latter  have  been  here  cut  through  in  removing  the 

near  half  of  the  capitulnm  and  peduncle. 
/,  notch  separating  the  capitulum  or  upper  part  from  the 

peduncle  or  lower  part  of  the  external  covering :  this 

notch  varies  much  in  depth. 
ff,  the  end  (homologically  the  carinal  end),  of  the  orifice 

leading  into  the  sack,  where  the  cutting  of  the  outer 

envelopes  has  commenced. 
H  H,  homy  disc,  cut  longitudinally  down  the  middle. 
A,  first  pair  of  cirri. 

t,  prosoma  (homologically  the  second  thoracic  segment). 
A,  the  thoracic  segment,  which  would  have  borne  the  second 

pair  of  cirri,  had  such  existed. 

I,  thoracic  segment,  which  should  have  home  the  third  pair, 
m,  thoracic  segment,  which  should  have  borne  the  fourth  pair. 

II,  thoracic  segment,  very  small,  bearing  the  fifth  pair  of 

cirri, 
ft',  fifth  pair  of  cirri,  only  one  cirrus^  the  near  side  being 

represented.  ^*-. 

o',  sixth  cirrus,  borne  on  the  last  thoracic  segment,  too  small 

to  be  shown. 
p,  caudal  appendages. 
6,  one  side  or  lip  of  the  orifice  leading  into  the  sack,   gready 
enlarged,  seen  on  the  inner  side,  formed  of  an  inner  mem- 
brane, b,  (on  which  the  long  hairs  and  an  S-like  band  of 
spines,  too  fine  to  be  plainlyTepresented,  are  placed),  and  an 
outer  membrane  c,  studded  with  short,  thick  spines,  the 
corium  between  Uiese  two  membranes  having  been  re- 
moved; a,  projection  at  lower  end  of  orifice;  ^,  upper 
^  end  of  orifice,  showing  the  point  where  the  corresponding 

side  or  lip  of  the  orifice  has  been  cut  away. 
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Fig.  7>  small  portion  of  the  external  membrane,  showing  the  star- 
shaped,  hard,  projecting  points  of  chitiDe;  but  they  are 
here  placed  too  closely  together. 

8,  front  view  of  mouth,  greatly  enlarged,  and  with  the  gnathites 

rather  unnaturally  separated  from  each  other ;  A,  the  first 

Stair  of  cirri ;  in  front,  the  outer  maxillae  appear  like  a 
i-lobed  lower  lip ;  the  inner  maxillse  (with  their  singular 
membranous  swelling  behind,  see  fig.  15),  can  be  dis- 
tinguished by  their  long  apodemes  or  horny  imbedded 
bars ;  behind  are  seen  the  one-toothed  mandibles,  with  a 
swelling  behind,  probably  representing  the  palpi ;  all 
above  the  mandibles  consists  of  the  immensely  developed 
labrum,  with  the  foreshortened  ends  of  the  row  of  long 
hairs  on  each  side:  the  fold,  or  articulation,  separating 
the  mouth  and  body,  is  seen  crossing  above  the  basal 
ends  of  the  apodemes  of  the  maxillae. 

9,  Lateral  view  of  the  coriaceous  button  .or  cushion,  c',  on  one  corner 

of  the  upper  segment,  b,  of  the  pedicel  of  the  sixth  cirrus ; 
c,  being  the  lower  part  of  the  lower  segment  of  the  one 
ramus  of  this  same  cirrus:  the  hooked  hairs  are  rather 
distorted. 

10,  The  same,  viewed  from  the  inner  side. 

1 1,  Lateral  view  of  the  labrum,  with  the  mandible,  m,  attached  to 

it,  which  latter,  from  overhanging  the  oesophagus,  shows  the 
position  of  the  mouth ;  A  A,  is  the  first  cirrus  on  the  near 
side;  6,  is  the  medial  crest  of  labrum,  on  the  side  of  which 
extends  a  long  row  of  hairs ;  a  a  a,  delicate  membrane 
of  side  of  body,  attached  to  the  margins  of  the  labrum. 

12,  Diagram  showing  the  probable  manner  in  which  the  young 

Alcippe  bores  into  the  shell  of  molluscs;  a,  pupa  attached 
by  the  antennce  to  the  outer  surface  of  shell ;  b,  outline  of 
young  Alcippe  soon  after  its  metamorphosis ;  the  anterior 
or  lower  end  has  increased  considerably  in  length,  so  as  to 
project  beyond  the  point  whence  the  antennae  rise,  and  it 
has  now  penetrated  the  shell,  being  attached  to  the  roof 
of  its  incipient  chamber  by  its  horny  disc,  represented  by 
a  thick  black  line ;  c,  is  the  Alcippe  after  further  growth, 
when  it  has  succeeded  in  burying  itself;  the  horny  disc  is 
now  attached  parallel  to  the  surface  of  the  shell;  the 
homy  disc  of  its  former  state,  now  lines  the  narrow  end 
of  the  slit-like  orifice  leading  into  the  shelly  chamber :  the 
above  changes  in  position  are  supposed  to  have  been 
effected  quite  gradually.  The  diagram,  c,  I  may  add, 
represents  the  position  of  the  Alcippe  for  the  rest  of  its 
life,  the  chamber  being  added  to  at  both  ends,  sides,  and 
bottom. 

13,  Lateral  view  of  the  posterior  extremity  of  the  thorax,  much 

enlarged,  with  its  articulated  appendages  represented  only 
on  one  side ;  the  four  thoracic  segments,  /,  m,  n,  o,  cor- 
respond with  those  represented  in  fig.  5.  In  one  monstrous 

42 
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specimen,  segment  n,  bore  a  single  cirrus.  The  posterior 
thoracic  segment,  o,  bearing  the  sixth  pair  of  cirri,  </,  is 
Tery  small  and  obscure,  and  can  be  seen  only  by  separating 
the  fifth  and  sixth  pairs  of  cirri;  or  by  longitudinally 
bisecting  the  thorax,  and  viewing  the  inner  side ;  n',  fifth 
cirrus;  a,  lower  segment,  5,  upper  segment  of  pedicel; 
c,  lower,  and  d,  upper  segment  of  the  one  ramus,  the 
other  ramus  being  represented  by  the  coriaceous  boss  i/ ; 
o\  sixth  cirrus,  with  similar  segments ;  ji,  caudal  appen- 
dage. 
Fig.  14,  First  cirrus. 

15,  Maxillse,  with  the  lower  end  of  the  apodeme  cut  off,  showing 
the  curious  membranous  swelling  on  the  side  towards  the 
mandible. 


PLATE  23. 

Alcipps  lampas. 

Fig.  1 6.  Pupa  of  male  Alcippe  lampas,  viewed  laterally ;  a,  antenns, 
cf,  eyes  attached  to  the  apodemes ;  above  these  the  single 
eye  of  the  mature  male  may  be  distinguished. 

17.  Abdomen  of  the  same ;  p,  posterior  end  of  thorax ;  q,  abdo- 

men ;  r,  caudal  appendages. 

18.  Male  of  Alcippe  lampas  immediately  after  the  metamor- 

phosis, the  ventral  surface  being  uppermost,  but  the 
specimen  has  been  in  some  way  distorted,  as  the  lobe  (t) 
ought  to  project  on  the  opposite  side ;  a,  antennae  of  the 
pupa ;  ff,  h,  lateral  lobes ;  internal  organs  not  yet  formed ; 
orifice  at  upper  end  (t)  not  visible ;  scale  same  as  for 
the  pupa,  fig.  16. 

1 9.  Male  of  Alcippe  lampaa,  when  fully  mature ;  scale  same  as 

in  last  figure  (18)  and  as  in  fig.  16. 

a,  antennae  of  pupa. 

b,  vesicula  seminalis. 

c,  eye,  (seen  in  fig.  16  above  the  eyes  of  the  pupa,  t/.) 

d,  testis. 

e,  lower  transverse  muscle. 
/,  upper  transverse  muscle. 

Sf,  h,  lateral  lobes  of  the  external  covering,  answering  to  the 

sides  of  the  peduncle  of  the  female, 
t,  terminal  lobe  on  the  ventral  side  of  the  orifice,  probably 

corresponding  with  a  in  fig.  1,  PI.  22. 
k,  orifice  of  the  tubular  sack. 
/,  oblique  muscles  on  the  ventral  side  of  the  sack, 
m,  probosciformed  penis*  shown  exaerted ;  m!  portion  within 

the  tubular  sack. 
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Cbyptophialus  minutus. 

Fig.  1.  CryptophialuB  minutus  (female  with  an  attached  male)  viewed 
laterally,  hut  with  the  disc  (h)  rather  turned  towards  the 
beholder,  much  enlarged ;  a,  orifice  leading  into  the  sack ; 
H,  thin  horny  disc  by  which  the  animal  is  attached  within 
its  cavity ;  h',  upper  free  worn  edge  of  the  disc ;  z,  male 
attached  in  its  usual  position  to  the  edge  of  the  disc  of  the 
female. 

2.  Cryptophialus  minutus,  natural  size,  within  a  half-inch  circle ; 

this  represents  the  largest  specimen  which  I  have  ever  seen. 

3.  Half  the  orifice,  with  a  large  portion  of  the  external  mem- 

brane and  of  the  membrane  lining  the  sack. 

a,  a,  dentated  horny  rim  of  orifice. 

b,  by  external  membrane,  with  the  underlying  coriam  or  true 
skin  removed. 

b\  a  homy  bar,  expanding  at  its  lower  end  into  a  toothed 
plate,  and  at  the  upper  end  connected  with  the  horny  rim 
round  the  orifice. 

c,  c,  membrane  lining  the  sack. 

d,  homy  bar  by  which  this  membrane  is  strengthened. 

c",  thickened  membrane,  or  bar,  expanding  into  fibrous  sheets 

for  the  attachment  of  a  muscle. 
dy  delicate  lateral  lip,  within  the  outer  dentated  homy  rim. 

4.  Orifice  of  sack,  cut  ofi*,  widely  open,  viewed  from  above; 

a,  horny  dentated  rim ;  b',  top  of  horny  bar,  where  united 
to  the  rim  ;  dy  inner  lateral  lip  folded  backward  ;  c/',  lip, 
with  coarser  hairs,  at  the  carinal  end  of  the  orifice. 

5.  Animal  with  the  outer  tunics  removed,  viewed  laterally. 
a,  dentated  homy  rim  of  orifice,  continuous  with 

5,  outer  membrane,  here  cut  o£f. 
c,  inner  membrane  of  sack,  continuous  with 
c,  c,  the  reflexed  membrane  of  the  body,  by  which  the  body 
is  united  to  the  disc  and  outer  envelopes. 

e,  lancet-shaped  labrum. 

tfy  projection  behind  the  labrum. 

/,  palpi. 

gy  outer  maxillsB,  between  which  and  the  palpi  lie  the  inner 

maxillse  and  mandibles ;  these  latter  are  rather  exaggerated 

in  size. 
hy  first  maziUiped^  in  a  radimentary  condition,  close  above 

which  is  the  articulation  separating  the  whole  mouth  (o) 

from  the  first  (')  segment  of  the  body, 
t,  ky  tapering  appendages  springing  from  the  second  and 

third  segments  of  the  body. 
ly  pedicels  of  the  three  pairs  of  abdominal  cirri. 
m,  cirri,  three  pairs  of. 
o,  mouth,  of  great  size-,  formed  by  the  confluence  of  the 

lower  segments  of  the  gnathites. 
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Fig.  5  '»  first  segment  of  hodj,  homoiogically  the  last  or  seventh 

cephalic  segment. 
^,  second  segment  of  body,  homoiogically  the  first  thoracie 

segment. 
^  third  segment  of  body,  homoiogically  the  second  thoracic 

segment. 
\  fourth  segment  of  body,  homoiogically  the  third  thoracie 

segment. 
^  fifth  segment  of  body,  homoiogically  the  fourth  thoracic 

segment. 
^  sixth  segment  of  body,  homoiogically  the  fifth  thoracie 

segment. 
^  seventh  segment  of  body,  homoiogically  the  sixth  thoracic 

segment. 
^,  eighth  segment  of  the  body,  homoiogically  the  seventh 

thoracic  segment. 

6.  Front  of  mouth ;  ff,  outer  maxillie ;  ^,  an  articolation  sepa- 

rating the  mouth  from  the  membrane  of  the  first  segment 
of  the  body ;  A,  first  pair  of  maxillipeds ;  whole  figure  on 
same  scale  with  the  labrum,  fig.  9. 

7.  Maxillae,  drawn  on  thrice  the  scale  as  the  outer  mazills; 

a,  apodeme. 

8.  Mandibles,  drawn  on  thrice  the  scale  as  the  outer  maxillae. 

9.  Labrum,  on  same  scale  with  the  outer  maxillae,  fig.  6,  and 

one  third  of  the  scale  of  the  mandibles  and  inner 
maxillae;  e,  labrum;/,  palpi. 

PLATE  24. 

Cbyptophialus  hinutus. 

Fig.  10.  Lower  enlarged  end  of  oesophagus,  where  entering  the 
stomach,  viewed  from  one  of  the  sides  bearing  the  discs 
of  teeth ;  a,  upper  cut  off  end  of  oesophagus ;  6,  the  lower 
end  and  natural  opening ;  c,  thickened  rim,  having  a  some- 
what beaded  structure. 

1 1 .  The  same ;  diagram  giving  a  transverse  section  of  the  above 

in  the  line  of  the  discs  of  teeth ;  ee  e  c,  four  thickened 
beaded  edges ;  e  e,  two  other  but  narrower  and  less  pro- 
minent beaded  edges ;  d  d,  discs  of  teeth ;  /,  rows  of  fine 
bristles ;  the  almost  double  row  of  bristles  on  each  side 
under  (d)  is  not  of  course  seen  in  this  section. 

12.  Lower  end  of  oesophagus  viewed  from  a  position  at  right 

angles  to  that  in  fig.  10;  or  from  the  side  e,  of  the 
diagram,  fig.  11;  the  two  discs  of  teeth  are  consequently 
shown  in  profile ;  a,  upper  cut  ofi*  end  of  oesophagus ; 
6,  lower  natural  end ;  e,  c,  thickened  edges ;  e,  narrower 
thickened  edge,  projecting  towards  the  beholder ;  </,  disc 
of  teeth  seen  in  profile. 

13.  Portion  of  one  of  the  cirri;  a,  lower  segment  of  pedicel; 

b,  upper  segment,  supporting  the  two  rami. 
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Fig.  14.     S^ments  of  one  of  the  rami  macb  enlarged;  a,  thickened 
Bhield-like  portion  of  membrane. 

15.  Ovnm,  (thirty-five  times  the  natural  size.) 

16.  Egg-like  larva  in  the  first  stage,  on  same  scale. 

17.  „        9»    in  the  second  stage*  on  same  scale. 

18.  Larva  in  the  last  or  pupal  stage,  on  four  times  the  scale  of 

fig.  15 — 17;  a,  antennae;  6,  apodeme  and  eyes;  c,  ab- 
dominal bristles.  A  male  would  have  been  developed  from 
this  pupa. 

19.  Male  on  same  scale  as  the  pupa,  fig.  18 ;  a,  three  terminal 

segments  of  the  antennae  of  the  pupa ;  d,  orifice  of  the 
sack. 

Pboteolbpas  bivincta. 

Fig.  ly  Antenna  of  the  pupa  (three  terminal  segments  of),  with  a  portion 
of  one  of  the  two  threads,  enclosing  the  cement-ducts,  by 
which  the  body  of  the  Proteolepas  is  attached ;  the  upper 
portion  of  the  thread,  and  the  adjoining  part  of  the  body, 
are  represented  in  section. 

a,  part  of  the  great  mass  of  cellular  matter  within  the  ovarian 
sack,  in  process  of  development  into  ova,  and  changing 
its  character  as  soon  as  it  enters  the  tube  or  cement-duct. 

6,  membrane  forming  the  ovarian  sack  and  the  cement-ducts, 
the  latter  enclosed  within  the  threads  of  attachment. 

c,  corium  lining  the  outer  membrane  of  the  body,  and  the  upper 

part  of  the  threads. 

d,  outer  membrane  of  body. 

0,  „  „        becoming  suddenly  thicker  where 

forming  the  outer  membrane  of  the  thread. 

Jf  outer  membrane  of  the  thread  in  the  lower  part,  here  not 
shown  in  section. 

f,  main  or  second  segment  of  the  pupal  antenna,  the  basal  seg- 

ment having,  as  in  all  cases,  been  moulted,  with  the  cara- 
pace of  the  pupa. 

g,  disc-segment,  apparently  with  a  small  orifice  for  the  issuing 

of  the  cement. 
A,  terminal  segment  with  the  shorter  spines  broken  o£f. 

2,  Compounded  mandibular  organ,  sketched  by  the  camera,  a, 

supposed  mandible ;  6,  perhaps  portion  of  the  mandible ; 
c,  maxilla;  J,  ligamentous  fibres  giving  attachment  to 
muscles. 

3,  Mouth  seen  from  the  ventral  side,  sketched  by  the  camera ;  r, 

articulation  separating  the  mouth  from  the  body ;  e,  com- 
pounded mandibular  organ :  d,  palpus,  united  to  the  op- 
posite palpus  and  to  the  crest  of  the  labrum ;  the  latter 
forming  the  back  of  the  hollow  in  which  the  compound 
mandibles  work. 

4,  Diagram  of  the  mouth  of  an  ordinary  cirripede,  seen  from 

above;  a,  outer  maxilla;  6,  maxilla;  c,  mandible;  cf, 
labrum. 
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Fig.  5,  Diagram,  illastrattng  the  supposed  changes  in  potition  of  the 
gnathites  in  Proteolepas,  causing  them  to  stand  back  to 
back;  a,  outer  mazUhi;  6,  maxilla;  c,  mandibles;  4 
labrum. 

PLATE  25. 

Peoteolepas  bivincta. 

Fig.  6,  Proteolepas  bivincta :  diagram,  showing  the  probable  position  of 
the  young  animal,  just  before  its  metamorphosis,  within 
the  carapace  of  the  supposed  pupa ;  a,  caudal  appendages ; 
b,  six  pairs  of  natatory  thoracic  legs ;  e,  mouth,  no  doubt 
closed  and  functionless,  as  in  other  pupse ;  g,  threads  of 
attachment,  with  cement-ducts  in  process  of  formation; 
A,  antennae. 
7,  Proteolepas  bivincta,  magnified  about  twenty-six  times. 

m,  mouth,  the  summit  being  formed  of  the  labrum  and  palpi 
joined. 

V,  first  segment  of  body ;  homologically  the  seventh  or  last 
cephahc  segment. 

H  to  ^i,  second  to  eighth  segment  of  body ;  homologically,  fint 
to  seventh  thoracic  segments. 

^a  to  ^^a,  ninth  to  eleventh  segment  of  body ;  homologically, 
three  segments  of  abdomen. 

<f,  three  muscles  attached  on  each  side  to  the  labrum,  and 
running  to  the  gnathites. 

e  e,  great  ovarian  sack. 

/,  true  ovana. 

g,  threads  of  attachment. 

A,  three  terminal  segments  of  the  antennae  of  the  pupa. 

f,  vesicula  seminalis. 

A,  papilla  representing  the  penis. 

Fig.  1,  Balanus  tintinnabulum :  an  enlarged  longitudinal  section 
through  the  shell  and  sack,  with  the  right-hand  scutum  and 
tergum  and  right-hand  half  of  shell  and  basis  remoTcd,  ex- 
hibiting the  body  of  the  animal  not  in  section.  The  cirri 
are  exhibited  only  on  one  side. 

A,  A,  orifice  of  shell,  within  which  lies  the  operculum  formed 
by  a  pair  of  scuta  (s),  and  pair  of  terga  (t). 

B,  basis  (homologically  the  anterior  end  of  the  shell). 

K,  carina  of  shell  (or  dorsal  valve  or  compartment  of  shell). 

k',  sheath  of  carina. 

L,  lateral  compartment  of  shell.  The  carino^lateral  compart- 
ment is  hidden  by  the  scutum  and  teigum. 

B,  rostrum  of  shell  (or  ventral  valve  or  compartment  of  shell). 

b',  sheath  of  rostrum. 

o,  o,  opercular  membrane,  connecting  the  opercular  valvea  with 
the  overhanging  basal  edge  of  the  sheath. 

8,  scutum. 
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T,  terenm. 

a,  addactor  Bcutorum  muscle,  with  the  scutum  on  the  near  side 

removed. 

b,  the  whole  space  enclosed  by  a  broken  sinuous  line,  round  a 

and  b,  shows  the  cut  surface  of  attachment  to  the  near 
scutum,  which  has  been  removed. 

b',  lower  muscle,  on  the  near  side,  running  from  near  the  basal 
edge  of  the  scutum  to  near  the  basal  mai|;in  of  the  labrum 
(e).  Above  this  are  three  other  muscles  (all  on  the  near 
side),  running  to  the  membrane  between  the  labrum  and 
adductor  muscle. 

e,  prosoma,  including  the  main  portion  of  the  stomach  and 
thickened  ends  of  the  vesiculse  seminales:  homologically  this 
is  formed  by  the  development  of  the  second  thoracic  seg- 
ment, which  carries  the  first  pair  of  cirri ;  and  possibly,  in 
part,  by  the  antecedent  segment,  t.  e.  the  first  thoracic 
segment. 

e',  thorax,  extending  from  the  prosoma  to  the  posterior  end  of 
the  body :  the  letter  (c )  stands  on  the  segment  supporting 
the  third  cirrus ;  homologically,  this  segment  is  the  fourth 
thoracic. 

eP,  orifice  of  the  acoustic  sack,  above  which  is  the  basal  articu- 
lation of  the  first  cirrus. 

e,  labrum,  forming  the  back  (t.  e.  anterior  end)  of  the  mouth, 
with  the  transverse  palpi  obscurely  seen  on  the  summit. 

/,  sack  in  which  the  animal  lies,  with  the  tunic  lining  it,  con- 
tinuous with  that  investing  the  prosoma  (c),  and  lining 
the  under  sides  of  both  opercular  valves,  but  cut  off  round 
(b)  and  (a)  by  the  removal  of  the  near  scutum.  The 
branchia  on  the  further  side,  which  occupies  the  position 
represented  at  fig.  3,  is  covered  by  the  body  of  the  animal. 

ff  fft  ovarian,  inosculating  caeca,  branching  from  the  simple 
duct  (of  which  the  near  one  of  the  pair  is  represented), 
leading  to  the  ovaria  (not  represented)  within  the  body. 

A,  rostral  depressor  muscle  of  the  scutum :  the  lateral  depressor 
muscle  of  the  scutum  is  hidden  by  the  body  and  by  the 
membranes  of  the  sack. 

I,  carinal  depressor  muscle  of  the  tergum. 

z,  antennae  (three  terminal  segments)  of  the  pupa ;  I  distinctly 
saw  these  in  this  species,  but  thev  are  here  represented 
considerably  too  large,  even  on  the  supposition  that  a 
young  shell  bad  been  drawn,  and  magnified  about  twelve 
times. 
Fig.  2,  Testes  of  Balanus  per/oratus,  greatly  magnified. 

3,  Branchia  of  Bal,  tiniinnabulum,  on  the  same  scale  as  in  fig.  1, 
and  in  ita  natural  position.  This  drawing  was  made  by 
lifting  up  the  body  in  fig.  1  ;  the  organ  being  thus  com- 
pletely exposed  over  its  whole  interior  surface ;  a  is  the 
basal  end  of  the  spur  of  the  tergum. 


I; 


i; 
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PLATE  26. 

Structure  of  the  Mouth,  &c. 

N.B. — The  same  letters  of  reference  are  used  for  the  parts  of  the  mouth 
throughout  this  plate.  All  theorganshere  represented  have  been  cleaned 
by  boiling  in  potash,  and  consist  exclvisively  of  the  external  membrane. 

Fig.  1,  Mouth  of  Balanus  perforatus,  viewed  from  Tertically  aboTe^ 
with  the  first  pair  of  cirri  (xx)  in  their  proper  position, 
cat  off  close  abote  their  basal  articulations, 
(a),  outer  maxilla ;  (of)  ditto,  cut  closely  off. 
(b),  maxilla, 
(c),  mandibles. 

d),  palpus ;  (d*)  ditto,  cut  closely  off. 
e),  labrum,  crest  of. 
(xx),  first  pair  of  cirri,  cut  off. 

2.  Supra-oesophageal  cavity  of  the  mouth  of  Balanus  impromus, 
torn  open,  with  the  palpi,  mandibles,  and  maxillse  removed, 
exhibiting  the  inner  face  of  the  labrum,  laid  flat,  and  the 
inner  faces  of  the  outer  maxillee ;  scale  as  in  fig.  1. 

a),  outer  maxillae ;  (a")  inner  and  lower  lobe  of  ditto. 
d),  point  of  attachment  to  the  tom-off  palpus. 

(e),  labrum,  crest  off;  tf,  central  notch,  with  graduated  teeth 
on  both  sides. 

(/),  triangular  thickened  portion  of  the  inner  fold  of  the 
labrum ;  (/'),  rib  or  bar  of  membrane,  thickened  to  sup- 
port the  surrounding  very  thin  membrane  of  the  supra- 
oesophageal  cavity. 

(^),  opening  of  the  oesophagus. 

(A),  forked  bar  of  thickened  membrane,   for  same  purpose 

3,  Mouth  of  Coronula  baUenaris,  divided  vertically  in  a  transverse 
line,  with  the  outer  and  inner  maxillse  and  mandible  on 
the  left  side  removed,  with  the  labrum,  the  other  man- 
dible and  both  palpi  viewed  on  the  inside,  and  with  the 
oesophagus  adherent  in  its  proper  position. 

(c).  Mandible,  upper  free  segment ;  (e^),  second  or  middle  seg- 
ment ;  (e'),  supposed  third  or  basal  segment,  forming  the 
basal  margin  of  the  mouth,  but  not  separated  by  any  arti- 
culation from  the  labrum. 

(dd),  palpi ;  (d^  aperture,  through  which  the  inside  of  this 
palpus  can  be  seen,  caused  by  the  mandible  having  been  cut 
off;  the  membrane  on  the  under  side  of  this  aperture  is 
thickened,  and  affords  the  chief  support  to  the  palpus ; 
(d"),  thin  membrane,  apparently  part  of  the  palpus,  con- 
necting the  attached  basal  end  of  the  palpus  to  the  extemo- 
lateral  surface  of  the  mandible. 

(*'),  central  notch  in  the  crest  of  the  labrum ;  (e")  (e"),  basal 
margin  of  the  labrum,  to  which  the  membrane  of  the  body 
is  joined. 
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(/),  thickened  portion  of  membrane,  part  of  the  inner  fold  of 
the  labram,  corresponding  with  (/)  in  fig.  2. 

(^),  orifice  of  the  oesophagus,  with  the  front  part  of  the  supra- 
oesophageal  caTity  cut  away;  (ff%  lower,  expanded,  or 
bell-shaped,  end  of  the  oesophagus,  in  its  natural  condition. 

(t)  {k),  concavities  for  the  attachment  of  muscles  running  to 
the  mandibles. 

(m),  cut  off  edge  of  membrane  forming  the  side  of  the  month, 
which  cut  edge  can  be  followed  up  above  the  aperture  {d^, 
where  the  upper  basal  end  of  the  palpus  has  been  cut  off, 
and  so  onwards  by  (^),  to  the  mandible  on  the  opposite 
side  of  the  mouth. 

Fig.  4,  Mouth  of  Coranula  baUenaris,  viewed  from  the  outside, 
in  front,  with  the  inner  maxilla,  mandible,  and  palpus  on 
the  left  side  of  the  figure,  and  nearly  the  whole  labrum,  and 
the  greater  part  of  the  palpus  on  the  right  side,  all  cut 
away.  The  maxilla,  mandible,  and  basal  portion  of  the  pal- 
pus on  the  right  hand,  are  pulled  out  of  their  proper  posi- 
tions ;  for  the  toothed  edge  of  the  mandible  ought  to  have 
stood  higher,  and  nearly  in  a  line  between  and  behind  the 
outer  maxillae,  and  then  the  basal  margin  (e^')  of  the  lateral 
portion  of  the  labrum  would  be  raised,  and  curling  round, 
would  stand  nearly  where  the  letter  b'  is  now  placed. 

(a)  (a),  outer  maxilla,  upper  free  lobe ;  (a"),  lower  and  inner 
free  lobe;    (a^),   supposed  second  or  middle  segment; 
(a^),  supposed  third  or  basal  segment ;  (a'"),  basal  arti- 
culation of  mouth,  separating  it  from  the  ventral  surface  of 
the  thorax. 

(b),  inner  maxilla ;  (b'),  apodeme  of  do. 

(c),  mandible,  upper  free  segment;  (c^),  second  segment; 
(c^),  third  and  basal  segment,  but  not  separated  by  an  ar- 
ticulation from  the  labrum. 

(d),  palpus ;  (</")>  membrane  uniting  the  basal  end  of  the 
palpus,  where  attached  to  the  labrum,  to  the  side  of  the 
mandible. 

(f ''),  basal  margin  of  the  labrum,  on  one  side,  displaced  and 
pulled  down. 

(n),  orifice  of  the  olfactory  pouch. 

5,  Balanua  amaryllia :  mandible,  upper  free  segment,  seen  from 

the  side  that  faces  the  labrum ;  (p),  an  arched  line,  where 
the  thickened  membrane  of  the  upper  free  part  terminates, 
and  is  united  by  thin  membrane  to  the  near  side  of  the 
palpus;  (q),  ligamentous  bands  for  the  attachment  of 
muscles. 

6,  Balanus  amaryllU :  palpus,  on  the  same  scale  as  the  mandible, 

fig.  5,  seen  from  the  outside,  so  that  the  further  or  under 
face  is  the  side  which,  towards  the  right  hand,  is  united 
to  the  near  face  of  the  mandible,  fig.  5;  (r),  long  bristles, 
springing  from  a  protuberance  near  the  extremity;  these 
bristles,  in  many  species,  form  a  long  single  row,  parallel 
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to  the  basal  maigiii;  («),  upper  row  of  shorter  bri&tles; 
(0>  rowof  Tery  short  bristles,  arising  from  the  further  side 
and  curling  over  the  crest  of  the  labrum. 
Fig.  7,  Balanus  amaryllis :  maxiUa  on  twice  the  scale  of  the  mandible 
and  palpus;  (b),  upper  free  segment;  (6'),  apodeme; 
(6^)»  thickened  portion  of  membraoe,  perhaps  answering 
to  the  second  segment  of  the  mandibles;  (6^),  thin  mem- 
brane, extending  down  to  the  basal  edge  of  the  mouth, 
possibly  answenng  to  the  basal  segment  of  the  mandibles ; 
or  perhaps  the  thickened  membrane  forming  the  pro- 
tuberance e^  in  fig.  3,  may  be  considered  as  the  basal 
segment  of  the  maxillae. 

(n),  step-formed  projection  at  lower  angle  of  maxilla. 
8,  Thorax  of  Coronula  diadema :  outer  membrane  of  the  fire  pos- 
terior segments  laid  almost  flat,  and  viewed  externally  as  a 
transparent  object. 

(  ^  )  to  (  *  ),  the  second  to  the  sixth  drms,  cut  off  a  little  above 
their  basal  articulations. 

(a),  basal  curved  end  of  the  probosciformed  penis. 

(b),  anus;  (b'),  the  membrane  surrounding  the  anus,  probably 
consisting  of  a  rudiment  of  the  abdomen. 

(c),  rectum,  teen  through  on  the  under  side, 

(d)f  basal  articulation  of  the  sixth  cirrus ;  (d'),  do.  of  the  fifth 
cirrus ;  (d^)^  do.  of  the  second  cirrus. 

(e)  (e'),  posterior  thoracic  segment,  carrying  the  sixth  pair  of 
cirri ;  the  dorso-lateral  portion  (e)  is  separated,  in  this  one 
segment,  from  the  corresponding  portion  (e')  by  a  narrow 
slip  of  thinner  membrane,  which  may  be  a  part  of  the 
abdomen  let  in. 

{e^)  (e^),  thoracic  segment,  supporting  the  second  pair  of  ciiii. 

(/)  (/^),  folds  or  articulations  between  the  adjoining  s^menta. 

(^),  swoUen,  punctured  portions  of  membrane,  not  differing 
homologically  from  the  rest  of  the  segments. 

(A),  posterior  portion  of  the  prosoma,  or  Uie  specially  enlarged 
part  of  the  thorax ;  it  carries  the  first  pair  of  cirri ;  homo- 
logically (h)  forms  part  of  the  second  s^ment  of  the 
thorax  of  the  archetype  Crustacean. 

PLATE  27. 
Neevous  System  and  Senses. 

Fig.  1,  Nervous  system  of  Coronula  dtadenta,  seen  from  the  ventnJ 

surface. 

A,  infra-oesophageal  ganglion ;  two  pairs  of  rather  small  nerves, 

arising  from  the  dorsal  surface,  cannot  be  here  shown. 

B,  supra- oesophageal  ganglion,  double, 
c,  ophthalmic  ganglion,  single. 

D  D,  eyes,  as  believed  to  exist. 

a,  three  pairs  of  nerves,  running  to  the  gnathites  and  olfac- 
tory pouches ;  a/  nerve  rising  from  the  collar,  running 
towards  the  mandibles. 
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by  single  medial  nerve,   running    to  the  great  transverse 

mascle,  extending  across  the  uppa  part  of  the  stomach. 
e,  collar-nerre  or  chord,  uniting  the  infra-  and  sapra-oeso- 

phageal  ganglions. 
dy  great  splimchnic  nerve,  here  spread  laterally  out,  but 

properly  running  along  the  sides  of  the  upper  part  of 

the  prosoma,  and  therefore  under  the  collar-nerve; 

€p,  plexus  by  which  this  nerve  is  connected  with  the 

supra-splanchnic  nerve,  e. 
e,  supra-splanchnic  nerve,  rising  from  the  collar,  almost  in 

contact  with  the  supra-cesophageal  ganglion ;  e',  small 

nerve  rising  from  the  end  of  the   supra-oesophageal 

ganglion,  and  running  to  the  adductor  and  surrounding 

muscles. 
/,/,  pair  of  great  nerves  (antenmdar),  distributed  over  the 

sack  and  sheU. 
g,  chord  (in  appearance  single),  uniting  the  supra-craophageal 

ganglion  with  the  first  (c),  or  ophthalmic  ganglion. 
A,  small  medial  nerve,  running  to  near  the  adductor  muscle, 
t,  nerve  supposed  to  run  from  the  ophthalmic  ganglion  to  the 

eve. 
kf  small  nerve,  rising  from  the  main  ganglion  (a),  between 

r  ^  and  r  ^,  or  the  nerves  running  to  the  first  and  second 

pairs  of  cirri, 
ce,  position  of  the  cesophagus. 
r  \  nerve  entering  the  first  drms. 
r  3,  r  *,  r  *,   r  ^   r  •,   nerves  entering  the  ia.ve  succeeding 

pairs  of  cirri. 
«,  nerve  entering  the  probosciformed  penis. 

2,  nervous  system  of  Btdanus  tintmnabulum;  letters  of  reference 

as  in  fig.  1 . 

3,  acoustic  sack  of  Balanua  tiniinnahulum. 

4,  „        „  CcTonula  diadema, 

5,  eye  of  Balamu  ttntinnaMum;  t,  nerve  coming  from  the 

ophthalmic  ganglion ;  d,  eye  itself. 


PLATE  28. 

Cementing  Apparatus. 

Fig.  1  a.  Basal  membrane,  with  the  cementing  apparatus,  of  Coronula 
haUenaris:  a  small  portion  of  the  parietal  membrane,  j7|7jp, 
which  coats  the  folded  shelly  walls,  is  left  adherent  to  the 
basal  membrane. 

6,  the  circumferential  slip  (shaded  more  darkly  than  the  rest  to 
catch  the  eye),  separating  the  basal  from  the  parietal  mem- 
brane. 

</  </,  slips  of  basal  membrane,  formed  at  each  period  of  growth, 
and  overlapping  each  other. 
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Fig;.  1 «  f  f  «  «  «,  the  six  Batores  in  the  walls,  sepantiDg  the  six  com- 
partments, of  which — 

A  is  the  basal  margin  of  the  rostmm, 

c  c  that  of  the  lateral  compartments, 

B  B  that  of  the  carino-latend  compartments,  and 

E  that  of  the  carina. 

r,  r,  rays  or  spokes  of  membrane,  prolonged  from  the  circum- 
ferential slip,  and  running  under  the  trebly  folded  wall  of 
each  compartment,  bat  here  cut  off;  a  similar  ray  should 
run  under  each  line  of  suture  («).  These  rays,  at  their 
extremities,  expand  transversely;  and  the  shape  and  length 
of  the  rays  may  be  judged  of  from  the  basal  outline  of  the 
folded  walls  given  in  PI.  16,  fig.  5. 

The  two  cement-ducts,  proceeding  from  each  cement-gland, 
debouch  opposite  the  middle  folds  of  the  lateral  (c  c)  and 
carino-lateral  (d  d)  compartments.  The  layers  of  cement 
have  been  removed,  n.b.  There  is  one  considerable  error 
in  this  figure,  the  two  main  trunks,  connecting  the  cement- 
glands,  and  meeting  at  the  centre,  have  been  represented  as 
forming  a  straight  line,  but  in  fact  they  form  a  very  open 
angle,  as  is  correctly  shown  in  fig.  1  c. 
Fig.  1  6,  Diagram,  representing  a  vertical  section  through  a  portion  of 
the  basal  and  parietal  membranes,  with  the  thickness  of 
the  membrane  enormously  exaggerated. 

t  M  ti  layers  of  cement,  which,  if  the  section  had  been  made  in 
the  line  of  the  cement-ducts,  would  have  been  seen  pro- 
ceeding out  of  these  ducts,  as  is  represented  at  (I),  where 
the  section  is  supposed  to  have  taken  the  above  coarse. 

d  e',  the  slips  of  basd  membrane. 

6,  the  circumferential  slip ;  beneath  this  the  coarsely  dotted 
layer  represents  the  cement,  lately  excreted,  and  before  it 
has  acquired  its  proper  transparent  structureless  character, 
elsewhere  represented  by  fine  dots. 

pt  membrane  externally  coating  the  walls  of  the  shell. 

t,  cement-ducts  opening  beneath  the  basal  membrane. 
Fig.  1  c,  The  central  portion  of  fig.  1  a,  considerably  magnified. 

if  cff  slips  of  the  basal  membrane ;  but  the  shell,  when  these 
were  formed,  was  so  young  that  the  walls  had  not  acquired 
their  folded  structure;  in  the  centre  the  prehensile  antennie 
of  the  pupa  may  be  obscurely  seen. 

/,  the  main  cement-trunk,  connecting  the  cement-glands. 

A,  a  cement-gland,  from  which  two  cement-ducts  proceed. 

a  a,  cement-dacts  (cut  ofT),  leading  to  opposite  the  middle  fold 
of  the  carino-lateral  compartment. 

b  h,  cement-ducts  (cut  off),  leading  to  opposite  the  middle  fold 
of  the  lateral  compartment. 

al  h\  a  pair  of  cement-ducts,  with  their  orifices  opening  on  the 
unaer  side  of  one  of  the  slips  of  basal  membrane  (cO*  at  a 
point  which  once  was  opposite  the  middle  of  the  carino- 
lateral  and  lateral  compartments.  The  orifices  of  the  other 
ducts,  towards  the  centre,  maybe  seen  forming  straight  lines. 
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Yig.  2,  Cement^ucts  and  one  cement-gland  of  CheUmobia  patula^ 
represented  without  the  basal  membrane,  to  which  they 
adhere :  /,  /,  main  cement-trunk ;  ff,  enlarged  portion ; 
A,  gland ;  a,  b,  the  two  ducts  proceeding  from  this  gland, 
and  bifurcating  several  times  before  debouching  on  the 
under  side  of  the  basal  membrane.  Several  other  cement- 
ducts,  proceeding  from  other  glands,  are  represented  just 
as  they  appeared  under  the  microscope. 

3,  Cement-ducts  and  glands  of  Tubieinella  iraehealia,  repre- 
sented without  the  basal  membrane  to  which  they  ad- 
hered :  (/)  (/),  main  cement-trunk,  connecting  the  several 
glands ;  A,  cement-gland ;  a,  cement-duct,  with  a  singular 
loop  (a')  having  two  projections  or  rudimentary  branches; 
b,  spur  or  rudiment  of  a  second  cement-duct ;  c,  third 
cement-duct. 

4  a,  Chain  of  cement-glands  of  Balanua  tintinnabulum,  with  all 
the  ducts  removed,  excepting  those  proceeding  from  the 
last'/ormed  gland,  which  latter  correspond  in  age  with  the 
last-formed  zone  of  the  shelly  basis ;  the  whole  of  the  basis 
having  been  removed  by  acid. 
/,  main  cement-trunk  connecting  the  glands. 
gh,   last-formed  cement-gland. 

k,  tj  two  cement-ducts,  proceeding  from  a  great  common  duct ; 

one  of  these  bifurcates  at  (/),  and  one  branch  joins  at  (^') 

the  corrresponding  branch  from  the  corresponding  gland. 

t  i  t,  circumferential  duct,  into  which  the  ducts  k,  k,  ^,  ^,  ^  all 

enter. 
^  a,  branches  proceeding  from  the  circumferential  duct,  which 
branch  and  sub-branch  till  they  form  a  sheet  (zz)  of 
cement-tissue  on  the  outside  of  the  basis  of  the  shell. 

4  b,  two  cement^glands  of  Bal.  tintinnabulum  (this  figure,  to  match 
with  4  a,  ought  to  have  stood  upside  down),  taken  from 
near  the  centre  of  the  basis,  gready  enlarged ;  (//),  main 
trunk;  (g),  enlarged  portion  of  the  trunk ;  (A),  gland ;  A,  t, 
two  cement-ducts  proceeding  from  a  common  point,  one  of 
them  (t)  bifurcates,  and  gives  off  a  rudimentary  branch,  ^; 
fft,  a  spur,  or  rudimentary  duct.  The  gland,  A,  has  been 
pushed  on  one  side,  it  ought  to  lie  over  the  enlarged 
portion  (^).  There  is  a  considerable  difference  between 
these  two  glands  and  that  (g  A)  represented  in  fig.  4a;  the 
neck  of  the  gland  in  the  latter  being  elongated  into  a  great 
common  duct,  and  the  spur  or  rudimentary  duct  (m)  being 
absent. 

PLATE  29. 

Cirri  :  Larva,  first  stage. 

Fig.  1,  Sixth  cirrus  of  Balanus  amphitrite  (var.  cirratus),  showing 
the  muscles. 
(a)  (6),  flexor  and  extensor  muscles,  moving  the  upper  segment 
(t  to  A)  of  the  pedicel. 
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Fig.  I,  (etaidd),  flexor  and  extensor  moBoles,  apqoarently  moying  the 
lower  segments  of  both  nnni,  as  a  whole ;  the  lower  arti- 
culations in  these  rami  being  confluent. 

(e  and/),  flexor  and  extensor  muscles  extending  up  both  rami 
(those  only  in  the  near  ramns  being  figured)  to  their  tips. 

(ff)  (g),  flexors  of  the  separate  segments  in  both  rami. 

{h),  basal  articulation  of  lower  segment  of  the  pedicel. 

(0,  upper  articulation  of  lower  segment  of  the  pedicel. 

(k),  upper  articulation  of  upper  s^ment  of  pedicel. 

2,  Fourth  cirrus  of  Acasta  sulcata. 

^^'  Tf"edkir'*^"°  "'  *****  ^"^  Mgmei.t-\  j^^^  ^^  ^^^^, 

(A),  upper  wticttlttion  of  the  upper  Mgment  f     7^^^  *"  w  '^ 
^^     Sf  pedicel  .  HH"      IF-     J     /ffure,.  I  to  0. 

(l),  curved  teeth  on  the  pedicel. 

(m)>      »        »      on  the  segments  of  the  anterior  ramus. 

3,  Third  cirrus  of  Ghthamalus  antennatus. 

4,  Second  cirrus  of  Balanus  perforatns,  viewed  exteriorly  and 

laterally. 

5,  Third  cirrus  of  Xenobalanus  globicipitis. 

6,  Sixth      „  „  „ 

7,  Spermatozoa  (copied  from  Mr.  C.  Spence  Bate,  in  '  Annals  and 

Mag.  of  Natural  History'  (S.  2),  vol.  viii,  PL  VIII). 
(a),  of  Verruca  Stromia,  in  an  eariy  condition. 
(b),  of  Balanus  balanoides,  more  mature, 
(c),  of  Balanus  perforatus,  apparently  mature. 

8,  Larva  of  Scalpellum  vulgare,  immediately  after  coming  out  of 

the  egg,  seen  on  the  ventral  surface  (letters  of  reference 
given  below). 

9,  Larva  of  Balanus  balanoides,  immediately  after  coming  out  of 

the  egg,  seen  on  the  ventnd  surface,  copied  from  Mr.  C. 
Spence  Bate's  drawing  in  'Annals  and  Magazine  of  Natural 
History'  (S.  2),  vol.  viii,  Plate  VI,  fig.  1  (letters  of 
reference  given  below). 

10,  Larva  of  Chthamalus  stellatus,  after  the  first  moult,  bat 

during  the  first  stage,  seen  on  the  ventral  surface,  copied, 
with  some  alterations,  from  Mr.  C.  Spence  Bate  s  drawing 
in  'Annals  and  Magazine  of  Natural  History*  (2  Ser.), 
vol.  viii,  Plate  VIII,  fig.  13. 
{The  following  letters  apply  to  above  fige.  8,  9,  10.) 
(a),  eye. 

(6),  first  pair  of  antennae,  not  observed  in  fig.  9. 
(&'),  the  same  antennae,  as  yet  encased  (in  fig.  8)  within  small 

horns, 
(c),  horns,  including  the  second  pair  of  antenne. 
(<^,  mouth,  probosciformed :  in  fig.  8,  the  specimen  having 
been  acted  on  by  potash,  the  oesophagus  can  be  seen 
within,  with  the  orifice  beneath  the  swelling,  which 
latter  perhaps  answers  to  the  labrum. 
(e),  first,  uniramous  natatory  leg  (homdogically  the  second 
thoracic  limb). 
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Fig.  10,  (/)  (ff),  second  and  third,  biramous  natatory  legs  (homokgically 

the  third  and  fourth  thoracic  limbs.) 
(A),  posterior  point  of  carapace, 
(t),  forked  terminal  projection  of  the  body  or  abdomen. 
(/),   second  forked  projection, 
(m),  two  sharp  points,  apparently  representing  a  third  forked 

projection. 
(»),  a  rounded  swelling,  apparently  lying  between  the  carapace 

and  the  supposed  abdomen,  and  beheved  to  form  the 

anus. 

PLATE  30. 

La'b.ym  of  Lefas  :  second  and  last  stages  of  development. 

Fig.  1,  Larva  of  Lepas  in  the  second  stage  of  development;  a,  sup- 
posed antennse  (second  pair)  ;  m,  mouth ;  c,  three  pairs  of 
legs.  (Copied  from  Burmeister's  '  Naturgeschichte  der  Ran- 
kenfusser/  Tab.  1,  fig.  3.) 
2,  Lepas  australis :  pupa  or  larva  (2  a,  of  natural  size)  in  the  last 
stage  of  development,  with  the  young  cirripede  in  its  na- 
tural position,  obscurely  seen  within, — the  specimen 
having  been  treated  with  caustic  potash,  and  so  rendered 
transparent,  —  viewed  laterally  and  greatly  enlarged. 
Scarcely  more  than  the  outline  of  the  shell  or  carapace  is 
represented.  The  darkly  shaded  part  to  the  left  repre- 
sents the  extent  of  the  sack  of  the  pupa,  or  the  cavity  occu- 
pied by  the  thorax,  with  its  limbs. 

a,  both  antennie,  adhering  by  their  discs  to  a  piece  of  wood. 

&,  dorsal  surface  of  the  shell  or  carapace  ;  and  immediately  un- 
derneath this  letter  is  the  point  of  reflection  of  the  mem- 
brane investing  the  thorax,  so  as  to  line  the  sack  of  the  pupa. 

V,  is  the  posterior  end  of  the  animal,  and  of  the  orifice  on  the 
ventnd  surface,  through  which  the  legs  are  protruded. 

c,  six  pairs  of  natatory  legs. 

dy  pair  of  caudal  appendages,  seated  on  a  minute  abdomen. 

m,  mouth,  from  which  the  oesophagus  can  be  seen  running  into 
the  stomach,  the  latter  having  two  dark  cseca ;  the  sto- 
mach sweeps  round  in  the  pupa  to  the  abdomen,  near  b' ; 
but  in  the  young  included  cirripede,  only  as  far  as  the 
letter  (6),  where  the  bases  of  the  posterior  pair  of  cirri  and 
the  anus  lie. 

n,  apodemes,  supporting  the  eyes,  produced  deeply  inwards 
from  the  eye-bearing  segment  (k,  in  fig.  4)  of  the  antennae. 

Sf  bottom  of  sack  of  the  young  cirripede  immediately  after  its 
metamorphosis ;  it  extends  as  far  as  sf,  (See  s,  in  fig.  3.) 

t,  gut-formed  cement-gland  (or  incipient  ovaria),  seen  on  the 
near  side  of  the  animal,  whence  a  cement-duct,  ^,  runs 
into  the  near  antenna. 

tt,  internal  and  anterior  part  of  the  pupa,  filled  with  pulpy,  oily 
matter,  together  with  the  incipient  muscles  of  the  pedun- 
cle; when  stretched  out  it  forms  the  peduncle  of  the 
young  cirripede.     See  u',  in  fig.  3. 
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«,  bases  of  the  pedicels  of  the  cirri  of  the  yoangp  indnded 
cirripede. 
Fig.  2  a,  Pupa  of  Lepas  australis  of  natural  arerage  size,  within  a  half- 
inch  wide. 

3,  Young  cirripede  (on  a  smaller  scale  than  Fig.  2),  immediately 

after  the  exuviation  of  the  bivalve-like  pupid  carapace,  the 
basal  segments  of  the  antennae,  the  eye-apodemes  and  eyes. 
The  young  cirripede  has  just  assumed  its  proper  position 
at  nearly  right  angles  to  what  it  held  whilst  packed  within 
the  pupa, — ^this  change  of  position  having  been  effected  by 
the  opening  out  or  stretching  of  the  deep  fold  of  mem- 
brane (see  n,  in  fig.  2)  formed  over  the  eye-apodemes  and 
eyes,  previous  to  the  act  of  exuviation. 

a,  the  three  terminal  segments  of  the  antenns  of  the  pupa,  still 
remaining  cemented,  in  the  same  position  as  before,  to  the 
same  piece  of  wood :  the  basal,  or  eye-bearing  segment  (n, 
in  fig.  4),  has  been  moulted  with  the  pupal  carapace. 

c,  d,  legs  and  caudal  appendages  of  the  pupa,  not  as  yet  moulted, 
but  quite  functionless ;  the  external  membrane  of  the 
thorax,  and  that  lining  the  sack  of  the  pupa,  are,  likewise, 
as  yet  retained,  but  soon  will  be  cast  off. 

«,  bottom  of  the  sack  of  the  young  cirripede,  which  can  now  be 
easily  distinguished. 

tf',  the  peduncle. 

^»  y>  ^9  primordial  valves,  composed  of  chitine :  x,  being  the 
scutum ;  y,  the  tergum ;  xr,  the  cariua. 
3  a,  small  portion  of  one  of  the  primordial,  non-calcified  valves, 
much  magnified. 

4,  ventral  surface  of  pupa ;  on  the  same  scale,  and  in  the  same 

semi-transparent  condition  as  in  fig.  2. 

a,  antennae. 

b,  limit  of  sack  on  the  sides  in  the  ventral  or  lower  half  of  the 

pupa. 
b\  posterior  end  of  the  carapace. 

c,  <f,  bristles  of  the  natatory  legs  and  of  the  caudal  appendages, 

protruded  through  the  orifice  of  the  carapace, 
e,  orifice  of  the  acoustic  sacks, 
m,  mouth,  with  the  oesophagus  attached  to  it,  obscurely  seen 

through  the  carapace ;  the  stomach  haring  beei^  removed. 
It,  apodemes  supporting  the  eyes. 
N,  the  eye-bearing  or  basal  segments  of  the  antennae.    • 
o,  the  second  or  main  segment  of  the  antennae. 
p,  the  third  or  disc  segment  of  the  antennae. 
V,  the  fourth  or  terminal  segment  of  the  antennae. 
w,  ventral  surface,  bordered  by  the  edges  of  the  carapace ;  the 

letter  stands  near  the  extremity  of  the  oesophagus. 

5,  First  pair  of  natatory  legs :  /,  lower  segment  of  pedicel ;  g, 

upper  segment  of  pedicel ;  A,  lower  segment  of  ramus ; 
t,  upper  segment  of  ramus;  Ar,  outer  ramus;  /,  inner 
ramus  of  same  leg ;  r,  sternal  surface  between  the  first  and 
second  pairs  of  legs,  with  singular  thickened  ridges  and  folds. 
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Fig.  6f  Abdomen  with  two  caudal  appendages :  \  first  abdominal  seg- 
ment, attached  to  the  posterior  thoracic  segment ;  ^,  second 
abdominal  segment ;  ^  third  or  last  abdominal  segment ;  h, 
lower  segment ;  t,  upper  segment  of  caudal  appendage. 

7,  Transverse  section  of  the  pupa,  close  to  the   eye-apodemes ; 

these  being  made  to  stand  more  upright  than  in  fig.  2. 

The  internal  organs  of  the  animal  ha?e  all  been  removed. 
a  a  dy  section  of  carapace ;  from  a  to  a\  on  the  lower  side, 

forms  the  ventral  surface,  with  three  longitudinal  furrows, 

here  in  some  degree  opened  out. 
c,  crest  of  thick  membrane  on  each  side,  forming  the  sides  of 

the  lateral  furrows. 
N,  the  posterior  margin  of  the  eye-bearing  segment  (see  fig.  4) 

of  the  antennee;  the  edges  of  which  are  hardened  and 

thickened,  and  are  produced  inwards,  forming 
n,  the  apodemes,  to  which  are  attached  the  {ri)  great  compound 

eyes. 

8,  Terminal  portion  of  an  antenna,  greatly  magnified,  seen  from 

above, 
o,  part  of  the  second  or  main  segment ;  an  oblique  line  shows 

a  line  of  separation  of  the  upper  thinner  and  lower  thicker 

membrane :  o',  single  spine  borne  at  this  segment, 
p,  disc-segment,  bearing  seven  spines ;  p',  an  irregular  border 

of  the  cement-tissue,  believed  to  have  debouched  through 

the  spoke-like  minute  tubes  seen  on  the  disc. 
p,  terminal  segment,  projecting  almost  rectangularly  outwards ; 

t/,  most  delicate  tube  or  ribbon,  believed  to  consist  of 

cement-tissue. 
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ERRATA. 

104,  thirteen  lines  from  bottom,  for  "Baiaua  elongaim,**  read  ''Balamt 

faleatui*' 

105,  six  lines  from  bottom,^  **  Balamu  elon^Ms"  read  "Salamme  galeatw»!* 
]  74.    Since  the  table  on  the  distribution  of  the  fossil  species  was  drawn  np,  I 

have  examined  some  more  specimens,  sent  me  b?  Mr.  Wood,  which 
show  that  Baiamu  eoneamu  and  Bameri  are  founa  in  the  Bed  Cra^ ; 
and  that  Ferruea  Stromia  is  found  in  the  Coralline  Crag ;  this  will 
make  the  total  in  the  Coralline  Crag  nine,  and  in  the  Red  Crag  eight 
1  should,  howeyer,  add,  that  the  identification  of  Verruca  Siromia 
in  the  two  Crags  is  a  little  doubtful,  as  the  specimen  was  without  the 
opercular  Talves. 

235,  to  Fottil  localities  of  Bal.  eoneavui,  add  Red  Crag  (Sutton)  Mas.  8.  Wood. 

255,  six  lines  from  the  top,  Bal,  crenattu,  1  have  now  seen  a  single  Red  Crag 
specimen  *5  of  inch  in  basal  diameter. 

278,  to  Fouil  localities  of  Bal,  Hameri,  add  Red  Crag  (Sutton)  Mas.  8.  Wood. 

293,  nineteen  lines  from  the  top,y^  "  Cotantb,"  read  "  Cotentin." 

300,  ten  lines  from  bottom, /»*  "  parieted"  read  "parietal." 
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N.B.  The  names  in  italict  are  synonyms  or  doubtful  species. 


Abdomen  of  the  Balanids,  65. 

of  larvae  in  first  stage,  108. 
in  pupa  of  Alcippe,  548. 
Abdominalia,  order  of,  21,  563. 
Acasta,  sub-genus,  302. 
cjathus,  312. 
fenestrata,  316. 

f^lans,  314. 
sevigata,  315. 
Montagui,  308,  492. 
purpurata,  318. 
spinulosa,  321. 
spongites,  308. 
sporulus,  319. 
sulcata,  310. 
tnbulosa^  320. 
undulata,  313. 
Acorn  shell,  33. 
Adductor  scutonim,  53. 
Adna,  genus,  354. 

anglica,  360. 
Affinities  of  the  Balanidie,  152. 
Al«,  structure  of,  37}  47* 
Alcippe,  genus,  529. 

lampas  (female),  530. 
lampas  (male),  555. 
sexes  of,  23. 
Anehisma,  false,  resemblance  to  Xeno- 
balanus,  445. 
compared  with  Alcippe,528. 
Antennae  of  larva  in  first  stage,  105. 
of  pupa,  11 4. 

of  Alcippe,  549. 
of     Cryptophialus, 

581. 
of  Proteolepas,  601. 
Anus,  87. 

none  in  Proteolepas,  596. 

in  the  male  Alcippe  and 
Cryptophialus,  546,  562, 585. 


Apoda,  order  of,  22,  587. 

Apodemes  for  the  attachment  of  eyes 

of  pupa,  120,  126. 
Apparatus,  cementing,  133. 
Appendages,  caudal,  65,  85,  479,481, 

491. 
in  Verruca,  510 
in  Alcippe,  543 
filamentary,  to  sack,  64. 
to  limbs,  64, 
83. 
A8€mu$f  genus,  321. 

porosuSy  329. 
Attrolepat,  genus,  382. 
keois,  396. 
roiundarius,  392. 
Attachment  of  Chelonobia  to  turtles, 
390. 
of   Coronula  to  whale's 

skin,  411. 
of  Tubicinella,  436. 


Baer,  Von,  on  morphological  differen- 

tation,  19. 
BahinidsB,  family  of,  33. 

highest  Girripedes,  20. 
BalaninsB,  suo-family  or,  175. 

characters  of,  152. 
Bahinus,  genus,  177. 

shell  of,  immediately   aftei 
the  metamorphosis,  41 . 

supposed  male  of,  271. 

Ajax,  214. 

aUium,  281. 

amaryllis,  279. 

amphimorphus^  494. 

amphitrite,  240. 

anguhtuSt  256. 

arctica  patellijvrmis,  256. 
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Bakmus,  areiieuSf  963. 

halanaris,  415. 

balanoides,  267* 

pupa  of,  130 
monstrous  speci- 
mens with  im- 
perforate pe- 
nis, 108. 
cementing  appa- 
ratus of,  146. 

balanoides,  240,  493. 

bisulcatus,  293. 

BlainvillU,  231. 

borealu,  262. 

calceoius,  218. 

candidus,  277. 

Capeusis,  209. 

earbonariutt  492. 

cariosus,  273. 

cams,  218. 

cepa^  283. 

chelytrypeieit  394. 

elavattu,  261,  267. 

circinnctius^  492. 

communis,  231,492. 

concaTUS,  235. 

comubiensis,  231. 

corrugatus,  254. 

CoquimbensiSy  227. 

costatuSj  493. 

Cranckii,  231. 

crassus,  195,  493. 

crenatus,  261. 

erispusy  494. 

cylindraceus,  206,  235,  494. 

cymbiformis,  221. 

Cuminfii,  335. 

declivis,  275. 

decorus,  212. 

delpMnus,  494. 

deniiformisy  493. 

diadema,  417. 

discors,  227. 

dolosus,  295. 

I/Orbignii,  195. 

duploconmsy  365. 

ebnmeua,  248. 

eUmgatns  (misprint  for  B. 
galeatus,  104,  105. 

eUmgatus,  220,  261,  267. 

erismffy  296. 

/a«iru7/tu,  201. 

^Vir^i,  492. 

fistulosus,  267. 

flosculus,  290. 

galeatus,  220. 

gmwrnkUus^  256. 


Baianus  giaas,  210. 

gtacialis,  261. 
glandula,  265. 
goissopomo,  495. 
Hamcri,  277. 
IToi^m,  492. 
kumilis,  495. 
imperator,  288. 
improTisus,  250. 
inciustts,  299. 
intertextus,  518. 
IsBvis,  227. 
iavis,  495. 
UUiradiatus,  493. 
Mift^r,  235,  494. 
Moniagui,  308. 
nayiciua,  221. 
nigresoens,  210. 
nuoiltts,  253. 
omalus,  493. 
oslrearumy  492. 
ocwAirw,  267,  494. 
patellaris,  259. 
paiellaris,  494. 
pectinarius,  493. 
pertgrimusy  492. 
perforatus,  231. 

upfilled  parietal 

tubes  of,  ^ 
pcr/oraiusy  494. 
perplerus,  296. 
/>u;m,  206. 
j^/i»,  493. 
plicarius,  493. 
plicaiusy  337. 
poecilua,  246. 
polgthalamius,  392. 
porcatus,  256. 
parosusj  493. 
pfo^^,  492. 
psittacus,  206. 
puneiaius,  867,  493. 
puneturatusy  337. 
pustuloy  492. 
pustularis,  235,  493. 
pgramidaUs^  494. 
quadriyittatuB,  284. 
tw^m/w,  848,494,  495. 
riomboicus,  494. 
rosntf,  879. 
nf^vfitf,  861. 
sagtUatOy  493. 
<S^iV«ff,  256. 
semiplieaiusy  494. 
jywM^ieonw,  308. 
spongioola,  825. 
sptmgiiesy  308. 
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BaUmus  sqtiamosusj  328,  494. 
Bialaeti/erut,  329. 
siellant,  494. 
striains,  494. 
stultus,  216. 
iublavis,  493. 
nUcatimts,  293. 
tuleattu,  256,  493. 
terebratus,  285. 
ieriiarius,  494. 
UuekUua,  256,  494. 
tintiiinabalani,  194. 
varieties  of,  201. 
tintiimabalum,  eyes  of,  93. 

neiTOus  system 

of,  92. 
cementing    ap- 
paratus    of, 
147. 
ttMiinnalmlum,  195,  204,  206, 

214,  493. 
trigonus,  223. 
iulipa,  195,  205,  277,  494. 
tuHpiJarmis,  204. 
Uddevallensis,  277,  494. 
im^formis,  296. 
yanans,  298. 
verruca,  518. 
vestitus,  286. 
yinaceus,  213. 
viratUus,  494. 
vulgarU,  267. 
zanarius,  235,  494. 
Ball,  Dr.,  on  the  attachment  of  Chelo- 

nobia,  392. 
Basis  of  shell,  49. 

cancellated  in  Bal.  IbotIs,  230. 
perforated  in  Bal.  terebratns, 

285. 
hardly  distinguishable  in  Bal. 

floscnlus,  291 . 
affected  by  adhering  to  corals, 

301. 
surrounded  by  a  ledge  in  Chtha^ 
mains,  452,  466,  467. 
Bate,  Mr.  C,  on  the  spermatozoa  of 

cirripedes,  99. 
on  the  larva  of  cirri- 
pedes, 103. 
on  the   excavation  of 
Verruca,  514,  518. 
Bisexuality  of  cirripedes,  23. 
Boring  powers  of,  in  Verruca,  512. 

in  Aicippe,  549. 
Boteia,  genus,  354. 
Bosquet,  M.,  Monographic,  &c.  526. 
Branchis,  63. 


Branchiffi  in  Aicippe,  537. 

Brewster,  Sir  D.,  on  lime  and  animal 

matter,  552. 
Bristles  on  membranes  of  shell  and 

operculum,  59. 
Bronn,  list  of  Balanidee  in  his  Index 

Palseont.,  173. 
Burmeister  on  the  rank  of  cirripedes, 

17. 
branchin  of  Goro- 

nula,  64. 
labrum    of    Goro- 

nula,77. 
reproductive     sys- 
tem of  cirripedes, 
97, 100. 
larvBd  in  the  second 

stage,  109. 
larvs  in  the  last 
stage,  114. 

Caeca,  ovarian,  100. 

to  stomadi,  85. 
Calcar  tergi,  52. 
CaUgus,  nerves  of,  88. 
Canal,  alimentary,  85. 
Carapace,  homologies  of,  131. 
of  pupa,  112. 

aborted  in  Froteolepas,  595, 
603. 
Carina,  posterior  compartment  of  shell, 

39. 
Catophragmus,  genus,  485. 

connecting    link    be- 
tween tne  BalanidsB 
and  Lepadidse,  41. 
imbricatus,  490. 
polymerus,  487. 
Cement,  tube  ot,  proceeding  from  the 

pupal  antennae,  118. 
Cementing   apparatus   in  the  pupa, 

118, 122. 
in  the  mature 

animal,  133. 
in    Platylepas, 

426. 
inXenobalanus, 

442. 
in  Proteolepas, 
599. 
organs  of,  in  crustAoea,  151. 
Cetopirus,  genus,  397. 
Chamoesipho,  genus,  470. 
columna,  470. 
scutelliformis,  472. 
Changes  during  growth  in  the  Bala- 
niSe,  128,  189. 
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Characters,  Tariabiliij  of,  155,  184, 
197. 
value  of.  Id  the  Balanidg, 
154. 
Chelonobia,  genos,  382. 
oaretta,  394. 
patola,  396. 

cementing  i^para- 
tns  of,  145. 
Sofrigmi,  392. 
testndinaria,  392. 
Ckkimat  genus,  177. 
Ghitine,  7,  58. 

Chthamalinm,  sub-family  of,  446. 
characters  of,  152. 
GhthamalttSi  genus,  447. 

antennatus,  460< 
oirratus,  461. 
dentatus,  463. 
fissus,  462. 
gioanUut,  477,  492. 
gJMber,  455. 
Hembeli,  465. 
intertextus,  467. 
scabrosus,  468. 
stellatus,  455. 
steUaiut,  492. 
Ciliae,  not  present  in  the  articu]ata»  516. 
Circulation,  87. 

Cirri,  their  muscles  and  moyements, 
71. 
their  structure,  81. 
their  reparation,  158. 
in  Acasta,  with  variable  hook- 
like teeth,  306,  311. 
antenniformed  in  Chthamalus, 

453,  460. 
variability  in  numbers  of  seg- 
ments in  Tetraclita  porosa, 
332. 
structure  of,  variable  in  Cha- 

miesipho  columna,  472. 
with  one  ramus,  converted  into 
a  triturating  button  in  Al- 
cippe,  542. 
abdominal   in    Cryptophialus, 

576. 
none  in  Proteolepas,  587. 
Cirripedia,  their  rank  and  affinities, 

10  to  20. 
Cirripedes,  how  tbeir  position  is  ac- 
quired, 127. 
young,  dianges  in,  128. 
sessile,  33. 
CUtia^  genus,  496. 
UritUa,  519. 
CUiia^  genus,  496. 


CiUia  verruca,  519. 
Cfyna,  genus,  496. 

Coldstream,  Dr.,  on  the  shells  of  cirri- 
pedes, 33. 
on  a  clicking  noise, 
made    by    cirri- 
pedes, 64. 
ColmmeUina,  genus,  424. 

biuexkbaia,  428. 
Compartments  of  shell,  number  of,  39. 

structure  of,  43. 
Concholepas  Peruviana,  inhabited  by 

Cryptophialus,  567. 
Coma,  genus,  321. 
depress,  337. 
fyoiuii,  343. 
porota,  329. 
radiaia,  343. 
roMa,335. 
Conopea,  genus,  177. 

remarks  on,  190. 
ekm^ata,  220. 
ovaia,  218. 
Corals,  effect  of  attachment  to,  in  Ba- 

lanus,  301. 
Coronula,  genus,  397. 

balnnaris,  415. 

cementing  appa- 
ratus of,  135. 
barbara,  421. 
bi/ida,  423. 
btMtexlobaia,  428. 
Cali/ormemii,  428. 
diadema,  417. 

nervous  system  of, 
88. 
paimla,  396. 
regins,  419. 
sulcata,  394. 
iatudinaria^  392. 
iubidnella,  431. 
Coronula^  genus,  382,  424,  430. 
ConmuUna,  sub-funily  of,  153. 
CoronmiUet  diadema,  421. 
Creusia,  sub-genus,  375. 
CkiOreni,  382. 
decoraia,  382. 
grandii,  376,  381. 
gregaria,  376,  878. 
madrefKtrarum,  367,  382. 
multniriatay  382. 
radiaia,  382. 
spinulosa,  376. 
$iriaki,  382. 
Strmuia,  518. 
verruca,  518. 
Oreueie  ra^oummie,  362. 
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Oreuiia,  genus,  354,  497. 
Cross-impregnation  of  Olrripedes,  102, 

197. 
Crostaoea,  oementing  organs  of,  151. 
Giyptophudus,  sexes  of,  23. 

minntns  (female),  566. 
(male),  584. 

Dana,  Mr.,  on  the  classification  of  Cms- 
tacea,  11, 17. 
on  centralisation  in  Crus- 
tacea, 19. 
on  nerves  of  Califfos,  88. 
on  the  antennas  of  the  larrs 

of  cirripedes,  106, 114. 
on  the  oonyendon  of  man- 
dibles into  legs,  107. 
on  the  abortion  of  the  seg- 
ments of  body,  111. 
on  the  distribution  of  Crus- 
tacea, 161, 167. 
Daphnia,  organs  of  hearing,  114. 
eyes  of,  121. 
moultinff  of,  157. 
Baraeia,  Genus,  354. 

wumticularuB,  372. 
LimuHf  374. 
Denticuli,  on  the  parietal  septa,  43. 
Deposit,  calcareous,  inorganic  in  cham- 
ber of  Aldppe,  552. 
Depths  at  wmch  cirripedes  live,  163. 
Diadema,  genus,  397. 
bifida,  492. 
tmlgare,  492. 
Du  Cane,  Capt.,  on  the  larvB  of  Crus- 
tacea, 108. 

Edwards,  Prof.  Mike,  cm  the  classifi- 
cation of  Crustacea,  11, 17. 

on  the  lengthening  and 

^ortening    of     the 

limbs   in  Crustacea, 

14,  73. 

on  the  *  tige'  and '  palpe' 

of  the  Bmbs,  83. 
on     the     sclerodermic 
pbtes  of  the  Cara- 
pace, 35. 
on  the  Carapace,  131. 
on  general  classification, 
529,  565. 
£lminius,  genus,  345. 
Kingii,  348. 

cementing    appara- 
tus of,  146. 
Leaehii,  348. 
modestus,  350. 


Elminios,  plicatus,  351. 
simplex,  353. 
Epidermis,  so  called,  58. 
Epithelium  of  stomach,  86. 
Epizoons  (male),  27. 
Bkrapkia,  genus,  447* 

Hmbeli,  465. 
Excavation,  powers  of,  in  Verrnca, 

512. 
in   Alcippe, 
549. 
Exuviation  of  the  pupal  membranes, 
123. 
in  the  nuiture  animal,  157. 
in  relation  to  the  habits  of 

cirripedes,  56. 
anomalous  in  Isauia,  13. 
Eye  of  larva  in  first  stage,  104. 
Eyes  of  pupa,  119. 

of  pupa,  their  exuviation,  126. 

in  pupa  of  Alcippe,  549. 

the  metamorphoses  of,  in  Cirri- 

pedes,  120. 
of  Balanus,  93. 

Female  organs,  100. 

Flabellnm  of  limbs,  83. 

Food  of  Cirripedes,  87. 

Eouet  of  limbs,  83. 

Frana,  ovigerous,  homologous   with 

branchin,  65. 
Frsena,  ovigerous,  modified  in  Aldppe, 

537. 

Generation,  oreuis  of,  97. 
Geoffraphr  of  Cirripedes,  159. 
GeoK>gicaI  history  of  Cirripedes,  172. 
Ghmds  for  cement,  138. 
Gnathites,  structiure  and  muscles  of, 

75.  n. 

Goodsir,  Mr.,  on  the  larvn  of  Cirri- 
pedes, 103, 108. 
on  his  male  Balanus, 
271. 
Gray,  Dr.,  on  the  homologies  of  sessile 
and  pedunculated  Cirri- 
pedes, 34. 
on  the  Coronulins,  153. 
on  marks  on  the  shell  of  a 
Balanus,    produced    by 
growing  on  wood,  185. 
on  the  structure  of  Chtha* 
mains,  448. 
Growth  of  shell,  54. 

changes  during,  128, 189. 

rate  of,  156. 

of  shell  in  Tubicinella,  436. 
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Habits  of  Cirripedes,  169. 
Hancock,  Mr.,  on  the  action  of  the 

cirri,  14. 
on  the  excavations  of 
Verruca^  512, 616. 
on  AJoippe,  630. 
on  the  excavations  of 
Alcippe,  549. 
Hanley,  Mr.  S.,  on  Bal.  Hameri,  277. 
Hearing,  organs  of,  95. 
Hectocotyle,  23. 
Hepatic  system,  86. 
Hermaphrodite    condition   of  Cirri- 
pedes, 23. 
Hippoiyte  varians,  larra  of,  108. 
History,  ^Icwical,  of  Cirripedes,  172. 
Homologies  of  Cirripedes,  102. 

of  the  carapace  and  valves, 

131. 
of  body  in  Proteolepas, 
595. 
Horner,    Mr.,   on  lime  and   animal 

matter,  552. 
Horsford,  Dr.,  on  the  setting  of  lime, 
553. 

Ibla,  sexes  of,  23. 

Imbedment  of  Chelonobia  in  turtles, 
390. 
of  Coronnla  in    whale's 
skin,  411. 
Impregnation,  mutual,  of  Cirripedes, 

102, 197,  271. 
Injuries,  reparation  of,  158. 
Interbreeding  possible  in  Cirripedes, 

102, 197. 
Isaura,  not  moulting  its  carapace,  13. 

Jaws,  movements  of,  76. 
Joly,  M.,  on  the  Isaura,  13. 

on  the  larvae  of  Caradina, 
106. 
Jones,  Dr.,  on  the  liver  in  Daphnia, 

86. 
Jussien,  Adrien,  on  classification,  528. 

Karst«n  on  the  testes  and  ovaria  of 
Cirripedes,  98,  100. 
on  supposed  hepatic  organs, 
86. 
KoUiker  on  the  spermatozoa  of  Cirri- 
pedes, 99. 

Labrum,  structure  of,  75. 

remarkable,  in  Alcippe,  540. 
moveable,  in  Crvptophialus, 
572. 


Lamellie,  ovigeroua,  101. 

in     Xenobalanus, 

Lamina,  internal  of  wall  of  shell,  can- 
cellated, 213. 
LarvsB,  first  stage,  103. 

second  sta^,  109. 
during  their  early  stages,  egg- 
like in  Ciyptophialus,  679. 
last  or  pupal  stage,  110. 
Leach,  Dr.,  on  the  Coronulinae,  153. 
Le^  of  pupa,  121. 

Leidy,  Dr.,  on  the  ^es  of  Balanus,  94. 
LepadidoB,  family  of,  526. 
Lepas  oHffusfa,  231. 

anffuBtaia,  231. 

australis,  pupa  of,  110. 

bahnoidei,  231,  240,  267. 

balanw,  231,  256. 

boreaiis,  251. 

caretla,  394. 

cariosa,  273,  329. 

C(grulescen9t  342. 

columna,  470. 

casiaia,  256. 

crispata,  195. 

depressa,  455. 

diadema^  417- 

fascioularis,  cement,    float  of, 

118. 
JUtulosa,  231. 
foliacea,  261,  277. 
fungite9^  329. 

galeata,  220. 

HafMfiy  277. 

minoTy  240. 

MitrOy  344. 

ore  angusdoret  231. 

radiaia,  240. 

ptUellarit,  259. 

poreafa,  195. 

parosa,  329. 

psiitaeui^  206. 

pwnctatiti,  455. 

purpmratcefUy  337. 

purpurea,  241. 

Seoliea,  256. 

spinosoy  195. 

ipongiosa,  308. 

tpougiles,  308. 

slellata,  455. 

siriaia,  518. 

Stromia,  518. 

teatudinaria,  392. 

HntinuaMum,  194,  235. 

tulipa,  204,  277. 

verruga,  618. 
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Lesson  on  the  Triton,  158. 

Limbs  of  pu[)a,  121 . 

Limbus  occludens  in  Pyrgoma,  54. 

Lime,  tendency  to  harden  with  animal 

matter,  552. 
Limulus,  nervous  system  of,  88,  90. 
Linnsns  on  the  Triton,  158. 
Lithotrya,  powers^of  boring,  535. 
Liver,  86. 
Lyell,  Sir  C,  on  Bal.   Uddevallensis^ 

277. 

Male  organs,  97. 

of  Alcippe  lampas,  555, 
of  Crytophialus  minutus,  584. 
Males  of  Gimpcdes,  23. 

of   Cirripedes,   not    of   much 

classificatory  importance,  566,  586. 

Manatee,  with  Platyiepas  attached  to 

the  skin,  427. 
Mandibles  structure  of,  76,  79. 

reversed   in    Proteolepas, 
589. 
Maxillce,  structure  of,  76,  80. 

reversed  in  Proteolepas,  590. 
Megairenut,  genus,  354. 
AnglkOy  360. 
semieostaia,  374. 
Membrane,  covering  the  shell,  58. 

opercular,  58. 
Heumlay  genus,  177. 
Metagenesis,  124. 

Metamorphoses  in  the  tboracica,  102. 

of  Alcippe,  548. 
remarkable,  in  Crypto- 
phialus,  579. 
Moulting  of  the  pupal  membrane,  123. 
in  the  mature  animal,  157. 
Mouth,  structure  of,  74,  78. 
of  pupa,  121. 
none  in  the  male  Alcippe  and 

Cryptophialus,  562,  585. 
suctorial  in  Proteolepas,  589. 
Movements  of  the  cirri,  71. 
Muscles  of  attachment  of  the  body  to 
the  operculum,  68. 
of  the  sack,  62. 
of  the  thorax,  69. 
of  the  cirri,  71. 
of  the  jaws,  76. 
of  sack,  weak  in  Chelonobia, 
389. 

Nerves  splanchnic,  91. 
Nervous  system,  88. 
Nobia,  genus,  354. 


Nobia  grandiSy  365. 
Nomenclature,  rules  of,  204. 

Octomerb,  genus,  482. 

angttlosa,  483. . 
auguifra,  483. 
brunnea,  484. 
StuUhbuni,  483. 
Ochthona,  genus,  497. 

Siroemia,  519. 
(Esophagus,  85. 

in  the  pupa,  121. 
with  teeth,    in  Crypto- 
phialus, 577. 
Operculum,  50. 

remarkable,  in  Pyrgoma, 

356. 
remarkable,    in  Verruca, 
497. 
Orders  of  Cirripedes,  20. 
Organs,  acoustic,  95. 

of  pupa,  113. 
of  reproduction,  97. 
for  cementing,  133. 

in   the  pupa, 
122. 
Orifice  of  shell,  38. 
Otolites  absent  in  Crustacea,  97. 
Ova,  sizes  of,  101. 
Ovaria,  100. 

incipient,  in  pupa,  122. 
occupy  a  chamber  in  the  shell 

in  Uoronula,  411. 
in  Proteolepas,  597. 
Owen,  Prof.,  on  Metagenesis,  124. 

on  vegetative  repetition, 
20. 

Pachyhiama,  genus,  475. 

structure  of  alie,  36. 
giganteum,  172,  477. 
aurantiacum,  480. 
Palpi,  structure  of,  75. 

absent  in  Alcippe,  540. 
peculiar  in  Cryptophialus,  572. 
in  Proteolepas,  590. 
Parasite,  allied  to  Bopyrus,  102. 
Parietes  of  shell,  43. 

internal   lamina  of,    cancel- 
lated, 213. 
perforated  in  Acasta,  305. 
with  numerous  rows  of  pores 

in  Tetraclita,  323. 
much  folded  in  Coronula,  399. 
Penis,  pubosciformed,  99. 

imperforate,  102,  271. 
its  reparation,  159. 
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Penis,  puboscifonned,  of  wonderfiil 

length  in  Cryptophialiu,  586. 
Perforations  in  shell  of  A  casta,  305. 
Phyllosoma,  affinities  to  cirripedes,  18. 
PUtylepas,  genus,  424. 

biasexlobata,  4S8. 
decorata,  429. 

cementing  appa- 
ratus of,  143. 
mUekra,  428. 
pQDcilasma  iCeoipferi,  499. 
Poliicipea  compared  with  sessile  cirri- 

pedes,  34,  41,  52. 
Po^lepas,  genus,  397. 
Pofytrema,  genus,  321. 
Position  of  cirripedes,  how  acquired, 

127. 
Potash,  caustic,  action  on  shell,  56. 
Primordial  valves,  129. 
Prosoma,  part  of  thorax,  67. 
Proteolepas  bivincta,  589. 
Pupae  oicirripedes,  110. 
Pupa  without  natatorf  legs  in  Crypto- 

phialus,  580. 
Pjrgoma,  genus,  354. 

Anglicum,  360. 
cancellatum,  362. 
oonjugatum,  364. 
eorymifOM,  374. 
crenatum,  370. 
dentatum,  369. 
grande,  365. 
Maia,  362 
millepons,  367. 
montiottkritD,  372. 
spwufutntM^  374. 
ttelkUa,  374. 
Stokesii,  361. 
ndcainm,  860,  492. 
MM^o/a,  492 

Radii,  structure  of,  37,  45. 

remarkable,  with  outer  lamina 
of  ^preat  thickness  in  Chelo- 
nobia,  385. 
compound  in  Ooronula,  405. 

in  Xenobaianus,  441 . 
Rami  of  the  cirri,  their  movements 
and  homologies,  71,  83. 
modified  in  Aicippe  into  tritu- 
rating organs,  642. 
Rufi^i  geographiciu,  of  cirripedes,  159. 
Ratue,  on  the  position  of  the  anus 
in  yoipug  Crustacea,  109. 
on  the  cementing  organs  of 
Crustacea,  151. 
Rectum,  87. 


Reparation  of  injuries,  158. 
Reproduction  of  cirripedes,  97. 
Respiration  of  cirripedes,  64. 
Rostrum,   anterior   compartment    of 
shell,  39. 
not  symmetrical  in  Cbelono- 

bia  caretta,  383. 
compounded  inChdonobia, 
386. 
inPacfajlasma, 
478,  481. 
not  quite  medial  in  Platy- 
lepas,  424. 
Rules  of  nomenchiture,  204. 

Sack,  61. 

muscles  of,  62. 
formation  of,  124. 
Sacks,  acoustic,  95. 
olfactory,  97 
Savi^um,  genua,  354. 
Scalpellum,  sexes  of,  23. 

vulgare,  larvn  of,  103 
Schodler,  on   oigans  of  hearing    in 

Daphnia,  114. 
Schumacher,  date  of  memoir,  331. 
Scuta,  their  structure,  51. 
Scutum,  with  homy    articular  ridge 
in  Chelonobia,  388. 
remarkable  from  great  adduc- 
tor  ridge   ana  oodudent 
led^  in  Pyrgoma,  366. 
fixed  mYerruca,  502. 
Sections,  transverse,  of  shells  of  Bala- 

nidsB,  39. 
Segments  of  body  in  cirripedes.  111, 

125. 
in  Aicippe,  637. 
in    Cryptopkiahn, 
57]. 
Senses  of  cirripedes,  94. 
Septa,  longitudinal,  of  the  parietes, 

43. 
Sexes  of  cirripedes,  23. 
Sheath  of  shell,  38,  48. 

peculiar  in  Tubidnella,  432. 
remarkable  in  Chelonobia,  385. 
Shell  of  a  sessile  cirripede  compaied 
with  the  shell  of  the  Lepa- 
dids,  34, 41,  52. 
of  sessile   cirripede   compared 
with  the  carapace  of  Cnaia- 
taoea,  35. 
elements  of,  37. 
sheath  of,  38,  48. 
orifice  of,  38. 
compartments  of,  39,  43. 
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Shell,  immediately  after  the  rnvtamoiv 
phosis,  41. 
walls  of,  or  parietee,  44. 
radii  of,  37,  45. 
alse  of,  37,  47. 
basis  of,  49, 
operoalum  of,  50. 
g^wth  of,  54. 
minute  stracture  of,  57. 
membranes  of,  58. 
sack  of,  61. 
with    tabular    perforations    in 

Chamsesipho,  473. 
almost  rudimentary  in  Xenoba- 

lanus,  441. 
asymmetrical  in  Verruca,  499. 
minute  structure  of,  in  Verruca, 
506. 
Shells  of  moUusoa  eicayated  by  Ver- 
ruca, 512. 
ezcayated  by  AI- 
cippe,  549. 
Siebold,  Von,  on  Syngamus  trachealis, 

23. 
on  the  abdomen  of  cir- 
ri pedes,  65. 
on  tne  cseca  of  the  sto- 
mach in  Crustacea,  86. 
on  the  vision  of  cirri- 
pedes,  94. 
on  the  acoustic  organs 

of  Crustacea,  97. 
on  the  spermatozoa  of 

cirripeaes,  99. 
on  the  eyes  of  cirripedes, 
121. 
SifhoniceUa^  genus,  438. 
Size  of  cirripedes  in  relation  to  tem- 
perature, 162. 
Sowerb^,  Mr.  G.  B.,  on  the  species  of 
Balani  hayine  cup-formed  oases,  in 
the  southern  Hemisphere,  192. 
Sowerby,  Mr.  G.  B.,  jun.,  on  an  inor- 
ganic deposit  in  connexion  with  a 
Fholas,  553. 
Species,  yariability  of,  155,  184,  197. 
Spermatozoa,  98. 
Spur  of  terffum,  52. 
St.  Ange,  M.  M.,  on  the  mouth  of 

cirripedes,  19, 76. 
on  toe  reproduc- 
tive system  of 
cirripedes,    97, 
100. 
on    the   nervous 
system,  92. 
Stomach,  85. 


Stomach,  none  in  Proteolepas,  596. 

none  in  the  male  Alcippe  and 
Onrptophialus,  562,  585. 
Stomapoda,  afiuiities  to  cirripedes,  19. 
Straus,  on  the  affinities  of  criximdiOB,  9 . 
on  the  moulting  of  Daphnia, 
157. 
Structure,  microseopnal,  of  shell,  57. 

peculiar  in  Ver- 
ruca, 506. 
Stutchbury,  Mr.,  on  the  shell  of  Chelo- 

nobia,  386. 
Syngamus  trachealis,  23. 
System,  muscular,  of  the  body  and 
cirri,  62,  68,  71,  76. 
alimentary,  85. 
circulatoiT,  87. 
nervous,  88. 
reproductive,  97. 

Temperature,  effects  of,  on  cirripedes, 

161. 
Tetradita,  Genus,  321. 

CGsrulescens,  342. 
costata,  339. 
porosa,  328. 

upfiUed    parietal 
tubes  of,  44. 
purpurascens,  337. 
radiata,  343. 
rosea,  335. 
serrata,  333. 
s^vamulosa,  329. 
vitiata,  340. 
Terga,  their  structure,  51. 
Tergum,  occludent  ledge  and  shape 
of,  in  Pyrgoma,  356. 
fixed  in  Verruca,  503. 
Teste  valviB,  39,  43. 
Testes,  97. 

development    of,    in  Proteo- 
lepasy  598. 
Thoracica,  order  of,  21,  30. 
Thorax  of  the  Balanidie,  66. 
of  pupa,  85. 

rudimentary,  in  the  male  Al- 
cippe, 562. 
Ti^  of  limbs,  83. 
Triton  of  Linnaeus,  158. 
Tubicinella,  genus,  430. 

cementing  apparatus  of, 

143. 
trachealis,  431. 
bakenarum,  431. 
LamarMi,  431. 
major,  431. 
maxima,  172,  438,  492. 
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Turtles,  with  their  carapaces  perfor 
rated  by  Chelonobia,  391. 
with  Platylepas  attached,  427. 

Unisexualitj  of  drripedes,  23. 

Vaeina  or  sheath,  38,  48. 
ValTes,  opercular,  50. 
of  shell,  39,  43. 
primordial,  129. 
nomologies  of,  131. 
Van  de  Hoeven  on  Limulus,  88,  90. 
Variation  of  characters,  165, 184, 197. 

in  Tetradita,  327. 

in  Ghthamalus,  459. 
Verrucidft,  family  of,  495. 
Verruca,  genus,  496. 

eaneri  JmerieoHi,  396. 

laevigata,  520. 

nexa,  522. 

prisca,  525. 

Spengleri,  621. 

Stromia,  518. 


Verruca  ieiindinaria,  392. 

Vesicle,  acoustic,  95. 

Vesicuhe  seminales,  98. 

Vesicula  semiualis,  compound  in  Pro- 

teolepas,  598. 
Vision  of  cirripedesy  94. 

Wagner,  B..,  on  the  reproductive  sys- 
tem of  cirripedes,  97,  99. 
WaUs  of  shell,  43. 

Water,  brackish,  effects  of,  on  cirri- 
pedes, 163. 
Wnales'  skin,  growth  of,  into  the  shells 

of  Coronula,  413. 
perforated    by  Tubici- 
neUa,436. 

Xenobalanus,  genus^  438. 

^obicipitis,  440. 

Zenker  on  the  eyes    of   Daphnidse, 

121. 
Zoosperms,  98. 
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